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EXECUTIVE SUMMARY 

DRINKING WATER SURVEILLANCE PROGRAM 

LAKE HURON WATER SUPPLY SYSTEM 1987 ANNUAL REPORT 

Tlia DrinJciiig water Surveillance Program (DWSP) for Ontario is a 
laonitoring prograni providing immediate, reliable, current 
information on drinking water quality. The DWSP officially began 
in April 1986 and is designed to eventually include all municipal 
supplies in Ontario, Currently, 44 plants are being monitored. 

The Lake Huron Water Supply System is a conventional treatment 
plant which treats water from Lake Huron. The process consists 
of coagulation, flocculation, sedimentation, filtration and 
disinfection. Treated water from this plant is pumped to London 
where it is fluoridated prior to distribution. This plant serves 
a population of approximately 275,000 people and has a design 
capacity of 345.5 x 10Q0m3/day* 

Water samples from the raw, treated, Arva Reservoir and two 
distribution system sites were taken on a monthly basis. Sampling 
at distribution system Site 3 was discontinued in March and Site 
2 was incorporated onto the program. The Lake Huron Water Supply 
System was sampled, for approximately 160 parameters, 12 times 
during 1987, Parameters were divided into the following groups: 
Bacteriological, Inorganic and Physical (Laboratory Chemistry, 
Field Chemistry and Metals) and Organic (Chloroaromatics, 
Chlorophenols, Pesticides and PCB, Phenolics, Polynuclear 
Aromatic Hydrocarbons, Specific Pesticides and Volatiles) . 
Chlorophenols and Specific Pesticides were analysed for in June 
and November only. 

A suiffliary of results is shown in Table 1, 

Due to its sampling frequency of once per month, the DWSP is not 
designed to evaluate all aspects of the bacteriological quality 
of the water, however routine bacteriological monitoring as 
outlined in the Ontario Drinking Water Objectives (ODWOs) is 
carried out by the operatong agency. In terms of the limited 
DWSP bacteriological examination the water was of good quality. 

Inorganic and Physical parameters (Laboratory Chemistry, Field 
Chemistry and Metals) were below any applicable health related 
ODWOs . 

Of a total of approximately 110 Organic parameters tested for 
on a monthly basis, none exceeded health related guidelines . 

Many of the substances analysed for were naturally-occurring or 
treatment by-products . 

During 1987 the DWSP sampling results indicated that the Lake 
Huron Water Supply System produced good quality water at the 
plant and this quality was maintained throughout the distribution 
sy steii . 



SOMMAIRE 

PROGRAMME DE SURVEILLANCE DE L^EAU POTABLE 

RfiSEAO D^ A LIMENTATION EN EAU DU LAC HURON 
RAPPORT ANNUEL 1987 

Le Programme de surveillance de I'eau potable (PSEP) de 1' Ontario 
fournit des informations immediates, fiables et cl jour sur la 
quality de I'eau potable, Le PSEP a debute officiellement en 
avril 1986. II est destine k englober tous les reseaux municipaux 
d' alimentation en eau de 1' Ontario. Actuellement, 44 stations en 
font partie. 

Le reseau du lac Huron est une station classique. Le traitement 
comporte la coagulation, la floculation, la d6Gantation, la 
filtration et la desinfection. L'eau traitee est pomp6e jusqu'4 
London, ou elle est fluorie avant d'etre distribuee. La station 
dessert une population d' environ 275 000 habitants et a une 
capacity nominale de 345,5 x 1 000 m3/jour. 

Des pr^l^vements d'eau brute et d'eau traitee, du reservoir d'Arva 
et de deux points du reseau de distribution ont ete effectu6s 
chaque mois. L' 6chantillonnage a et6 discontinue en mars au site 
n° 3 du reseau de distribution, et le site n' 2 a alors ete 
int^gr^ au programme. Douze fois en 1987, les prelevements ont 
et6 analyses par rapport ^ environ 160 param^tres dans les 
categories suivantes : bact^riologique, inorganique et physique 
(analyses en laboratoire et sur place, presence de metaux) et 
organique (composes aromatiques chlores, chlorophenols, pesticides 
et BPC, derives ph^noliques, hydrocarbures aromatiques 
polynucleaires, pesticides particuliers et composes volatils) . 
Les chlorophenols et les pesticides particuliers n'ont ete 
analyses qu'en juin et en novembre . 

Le tableau 1 resume les r^sultats obtenus . 

En raison de la frequence des prelevements (un par mois) , le PSEP 
ne permet pas d'evaluer tous les aspects de la qualite 
bacteriologique de I'eau. Cependant, comme on le recommande dans 
le cadre des objectifs relatifs a la qualite de I'eau potable en 
Ontario, un contrSle bacteriologique est effectue par 
1' exploitant . L' analyse bacteriologique limitee du PSEP a revele 
une eau de bonne qualite. 

Les mesures des parametres inorganiques et physiques etaient 
inferieures aux limites applicables fix6es par 1' Ontario pour la 

•gante , 

Pour environ 110 param^tres organiques mesures chaque mois, aucun 
resultat n'a depasse les limites acceptables fixees pour la sante, 

Un grand nombre de substances detectees apparaissent naturellement 
ou sont des produits derives de I'epuration. 

Les resultats des analyses effectuees en 1987 dans le cadre du 
PSEP ont indique que le reseau d' alimentation en eau du lac Huron 
donnait une eau de bonne qualite et que cette qualite etait 
maintenue dans tout le reseau de distribution. 
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NO HEALTH RELATED GUIDELINES/LIMITS UERE EXCEEDEO 



A POSITIVE VALUE DiiOTES THAT THE RESULT IS GREATEt THAN THE SIAIISTICAL LIMIT OF OETECIION AND IS aUANllflAILf 

A '.^ liDICAIES THAT NO SAMPLE WAS TAKEN 



DRINKING WATER SURVEILLANCE PROGRAM 



LAKE HURON WATER SUPPLY SYSTEM 
1987 ANNUAL REPORT 



INTRODUCTION 

The Drinking Water Surveillance Prograii (OWSP) for Ontario is a 
monitoring program providing immediate, reliable, current 
information on drinking water quality. The DWSP officially began 
in April 1986 and is designed to eventually include all municipal 
supplies in Ontario, Currently, 44 plants are being monitored. 
Appendix A contains a detailed description of the DWSP, 

The DWSP was initiated at the Lake Huron Water Supply System in 
summer of 1986. An annual report was published in 1986 (ISBN 0- 
7729-2558-5) . 

This report contains information and results for 1987. 

PLANT DESCRIPTION 

The Lake Huron Water Treatment Plant is a conventional treatment 
plant which treats water from Lake Huron, The process consists 
of coagTilation, flocculation, sedimentation, filtration and 
disinfection. Treated water from this plant is routed to the Arva 
Reservoir in London where it is fluoridated prior to 
distribution- The Lake Huron Water Supply System, serves a 



population of approximately 275,000 people. It has a design 
capacity of 345.5 x 1000m3/day and daily flows ranging from 80 
x 1000m3/day to 272 x 1000iii3/day. 

The plant location is shown in Figure 1, Plant process details, 
X:^^ in a block schematic, are shown in Figure 2. General plant 
information is presented in Table 2, 

METHODS 

Water samples were obtained from six DWBP approved locations? 
i) Plant Raw - The water originated from the lowlift 

pump prior to chlorlnation and was sampled 
through a stainless steel line. The sample 
tap is located by the lowlift discharge. 

ii) Plant Treated (Treatedl) - The water originated from 

the highlift suction header and was sampled 
through a stainless steel line. The 
sample tap is located by the highlift 
suction header, 
iii) Arva Reservoir (Treated2) - The water originated from 

the Arva Reservoir in London and was sampled 
through a stainless steel line. The location 
of the sample tap is unavailable. 

iv) Distribution System - Site 1 - The distance that this house 

is from the plant is unavailable. The house 
is located between the plant and the Arva 
reservoir. Water was sampled through copper 



FIGURE 1 
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SITE LOCATION MAP 



LOCATION: L^KE HURON WATER TREATMENT PUNT 




Figure 2 
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LOCATION; 



P.O. BOX 40 

GRAND BEND, ONTARIO 
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(519-238-8466) 
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QPIRATIQN: 
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MINISTRY REGION; 
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SERVED 

CITY Of LONDON 
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pluinbing from the basement laundry tap. 
v) Distribution System - Site 2 - The distance that this 

house is from the plant is unavailable - 
It receives water from the Arva Reservoir, 
Water was sampled through copper 
plumbing from the basement laundry tap. 
vi) Distribution System - Site 3 - The distance that this 

house is from the plant is unavailable. 
It receives water from the Arva Reservoir. 
Water was sampled through copper plumbing 
from the basement laundry tap. 

Sample lines in the plant were flushed prior to sampling to 
ensure that the water obtained was indicative of its origin and 
not residual water standing in the sample line. 

At all distribution system locations two types of samples were 
obtained: a standing and a free flow. The standing sample 
consisted of water that had been in the household plumbing and 
service connection for a minimum of six hours. These samples are 
used to make an assessment of the amount by which the levels of 
inorganic compounds and metals may be changed on standing , due 
to leaching from (or deposition on) , the plumbing system. The 
only analysis carried out on these samples therefore, are General 
Ghemistry and Metals. The free flow sample represented fresh 
water from the distribution main that had been flowing for five 
minutes before being sampled. 



Attempts were made to capture the same block of water at each 
sampling point by taking the retention time into consideration. 
The retention time was calculated by dividing the volume of water 
between the two sampling points by the sample day flow. For 
example, if it was determined that the retention time within the 
plant was five hours then there would be a five hour interval 
between the raw and treated sampling. Similarly, if it was 
estimated that it took approximately one day for the water to 
travel from the plant to the distribution system site, this site 
would be sampled one day after the treated water from the plant. 

Stringent DWSP sampling protocols were followed to eliminate any 
variance (Appendix B) , 

Sample day flow, treatment chemical dosages and field 
measurements such as Turbidity, Chlorine Residuals, pH and 
Temperature were recorded on the day of sampling and were entered 
onto the DWSP data base as submitted, 

RESULTS 

The Lake Huron Water Supply System was sampled for approximately 
160 parameters on a monthly basis. Sampling of the distribution 
system sites was very erratic. Distribution system Site 3 was 
only sampled in January and February and then was replaced by 
distribution system Site 2. The Specific Pesticides and 
Chlorophenols scans were sampled for in June and November only. 



Polynuclear Aromatic Hydrocarbons and Phenol ics war^ only 
analysed for in the raw and treated water at the plant. 

Table 3 contains information on the sainpla day retention time, 
flow rate and treatment chemicals used and their associated 
dosagas . 

Table 4 is a suBmary break-down of the number of water samples 
analysed for by parameter and by water type. The number of times 
that a positive or trace result was detected is also reported. 

Positive denotes that the result is greater than the statistical 
limit of detection established by the Ministry of the Environment 
(MOE) laboratory staff and is quantifiable. Traoa (<T) denotes 
that the level measured is greater than the lowest value 
detectable by the method but lies so close to the detection limit 
that it cannot be confidently quantified. 

Table 5 presents the results for parameters detected on at least 
one occasion. 

Table 6 presents parameters not detected. 

Associated guidelines and detection limits are also supplied on 
both tables. Parameters are listed alphabetically within each 
scan . 



DISCUSSION 

General 

Water quality is judged by comparison with the Ontario Drinking 
Water Objectives (ODWOs) as defined in the 1984 piiblication (ISBN 
0-7743-8985-0) . The Province of Ontario has health related and 
aesthetic objectives for 49 parameters, these are currently under 
review. When an ODWO is not available guidelines/llsits from 
other agencies are consulted. The Parameters Listing System 
(PALIS) recently initiated by the MOE catalogues and keeps 
current over 1750 guidelines for 650 parameters from agencies 
throughout the world. 

hm stated under Results, traces do not indicate quantifiable 
results as defined by established MOE laboratory analytical 
reporting protocols. While they can be useful in trend analysis 
or confirmation of the presence of a specific contaminant that 
is repeatedly detected at these levels, the occasional finding 
of a trace level of a contaminant is not considered to be 
significant, DISCUSSION OF GUIDELINES AND LIMITS THIMEFOME, IS 
ONLY CONDUCTEB ON POSITIVE EESULTS. 

BaGterlologY 

Positive results for the Bacteriology scan were present six times 
in the treated water, seven times in the Arva reservoir water, 
three times in the distribution system Site 1 water and once in 






the Site 2 water. The positive parameters ware Standard Plate 
Count, Total Coliform and Total Coliform Background. No ODWOs 
were exceeded. 

Due to its saiipling frequency of once per month, the DWSP is not 
designed to evaluate all aspects of the bacteriological quality 
of water. Routine bacteriological monitoring as recommended in 
the ODWOs is carried out by the operating authority. Water from 
the Lake Huron Water System, in terms of the limited DWSP 
bacteriological examination, was of good quality. 

Inorqanic and Physical Parameters 

IiaboratorY and Field GheBistrY 

The results for the Laboratory Ghemistry and Field Chemistry 
scans were below applicable health related ODWOs. 

Turbidity in water is caused by the presence of suspended matter 
such as clay, silt, colloidal particles, plankton and other 
microscopic organisms. The most important potential health 
effect of Turbidity is its interference with disinfeation in the 
treatment plant and maintenance of a chlorine residual. The ODWO 
of 1 Formazin Turbidity Unit (FTU) is only applicable to treated 
water leaving the plant. 

The Arva Reservoir October water exceeded the ODWO with a 
Laboratory Turbidity value of 1.15 FTU. The February sample had 
a Field Turbidity of 7.4 FTU, since the Laboratory Turbidity 



vmlue was 0.1 FTU it is assuiied that this was a transcription 
error and the value was in fact a pH, 

There are ODWOs that are set for paramatars which are related to 
aesthatic quality rather than health- One of these is Organic 
Nitrogen. Organic Nitrogen is calculated by subtracting the 
jyinionia (Ammonium Total) value from the Total Kjeldahl Nitrogan 
(Nitrogen Tot Kjeld) value. In a number of distribution system 
samplas tha Organic Nitrogen values exceeded tha aesthetic ODWO 
of 0.15 mg/L. Whan Organic Nitrogen exceeds 0.15 mg/1 in traatad 

water some taste and odour problems can result. 

It 

This guideline is axcaadad in most supplies. Based on the 
information obtained from the DWSP, which generally indicatas no 
problems with this parameter exceedence, the guideline may be 
modified when the ODWOs are reviewed. 

It is desirable that the Temperature of drinking water be less 
than 15°C,* the palatability of water is enhanced by its coolness. 
A temperature below 15^C will tend to reduce the growth of 
nuisance organisms and henca minimize associated taste, colour, 
odour and corrosion problams. The desired ODWO was exeaadad in 
several of the treated water and distribution samples. 

As part of the traatmant process, Fluosilic Acid is added to the 
treated water at the Arva Reservoir (Table 3) . Whara 
fluoridation is practiced, the fluoride concantration recommended 
in tha ODWO is 1,2 mg/L, plus or minus 0,2 mg/L. Maintenance of 



this level was not achieved in the distribution system water as 
iiidicated by the Fluoride levels which are usually below 1 , 
liig/L. Fluoride was not added in January. 

Metals 

The results reported for the Metals scan were below any 
applicable health related ODWOs. 

Iron levels were generally lower in the traated water as comparad 
to the raw water. This is a result of the treatiient process. 
The addition of Alum as a coagulant to the raw water and the 
resulting coagulation/settling process has been shown to reduce 
the levels of irtost metals. 

Copper levels increased in the distribution system Site 2 waters 
as compared to the treated water indicating that Copper was 
leached from the distribution system mains as the water travelled 
to this location, 

llevated levels of Copper, Lead and Zinc were deteGted in the 
standing samples as compared to the free flow distribution 
samples thus, indicating that these metals were leached from the 
household plumbing as the water stood ovemight. In several 
standing water samples from Site 2 the copper and lead values 
exceeded the ODWO but the free flow samples were well balow the 
limits* 



At present, there is no evidence that Aluminum is physiologically 
harmful and no health iimit has been specified. The ODWO 
indicates that a useful guideline is to maintain a residual below 
0.1 mg/L as Al in the water leaving the plant to avoid post 
precipitation problems. The measure of residual Aluminum in the 
treated water is important to indicate the efficiency of the 
treatment process. Aluminum values exceeded the ODWO operational 
fuideline five times. 

Orqanic Parameters 

Ghloroaromatics 

The results of the Chloroaromatics scan showed that four 

parameters were detected: 

1,2,3 Trichlorobenzene ' 

1 , 2 , 4 , 5-Tetrachlorobenzene 

1,3,5 Trichlorobenzene 

Hexachl oroethane 

1,2,3 Trichlorobeniene was detected at trace levels, once in the 
treated water, the Arva Reservoir and the distribution system 
Site 2 water and twice in Site 1 water. 

1,2,4,5 Tetrachlorobenzene was detected at a trace level, once 
in the raw water. 

1,3,5 Trichlorobenzene was detected at a trace level, onca in the 
Arva Reservoir water. 
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Hexachloroethane was detactad at trace levels, threa timas in 
the treatad water, twice in the Arva Rasarvoir water and once at 
distribution systam Site 2. 

Review of these results, along with information from other water 
supplies on DWSP, would indicate that certain Chloroaromatics 
appaar more frequently in the treated water than in the raw and 
almost always only at trace levels. Thasa occurrences could 
possibly be due to a reaction of chlorina with organics present 
in the water or in the distribution systeii, 

Cliloroplieiiols 

The results of the Chlorophenols scan showed that no 
Chlorophenols ware datected* 

lesticides and PCB CPoIyoliloriiiated Biphenflsl 

The results of the Pest ic ides and PCB scan showed that two 
pesticides were detected i 

Alpha BHG 

Lindane 

Lindane consists of savaral isomers of BHC (Benzene 
Hexachloride) . Alpha BHC is the isomer predominantly found in 
water from the Great Lakes Basin as indicatad in results from 
other water supplies on DWSP. 
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Alpha BHC was detacted at trace levels, seven times in the raw 
water, nine times in the treated water, nine times in the Arva 
Reservoir water, five times in the distribution system Site 1, 
six times in the Site 2 water and twice in the Site 3 water. 

Lindane was detected at trace levels, once in the raw water, 

three times in the treated water and the Arva Reservoir water, 

once in the distribution system Site 1 water, and twice in the 
Site 2 and Site 3 waters. 

Specifia Pesticides 

Results of the Specific Pesticides scan showed that one parameter 
was detected: 

Atrazine 

Atraiine was detected at trace levels once in the raw, treated, 
Arva Reservoir and distribution system Site 2 waters. 

Fhenolles 

Phenolics were detected at trace levels, six times in the raw 
water and three times in the treated water and Arva Reservoir 
water and once in the distribution system Site 3 water. Phenolic 
compounds are present in the aquatic enviromnent as a result of 
natural and/or industrial processes. 

Polynuelear Aromatie Mydrocarbons (PAH) 

The results of the PAH scan showed that no PAHs were detected. 
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Volatlles 

The results of the Volatiles scan showed that five parameters, 
other than Trihalomethanes(THMs) , were detected: 
Benzene 

■"■'■i. 'u..-. Toluene 
>^U;, ■ _, Ethylbengene 

Trichloroethylene 

Tetrachl or oethy 1 ene 

Benzene was detected at trace levels, twice in the Arva Reservoir 
water and once in the distribution system Site 2 water. 

Toluene was detected at a trace level, once in the distribution 
system Site 2 water. Positive results were detected in all 
Hovember samples. These results were considered by the 
laboratory as unreliable due to contamination as indicated by the 
remark code • UCS ' , 

Ethylbenzene was detected at trace levels, three times in the 
treated water, three times in the Arva Reservoir water and once 
in the distribution eystem Site l water. 

These volatiles are typically found on an occasional basis at 
other water supplies included on the DWSP, usually at trace 
levels. 



11 



Trichloroethylena was detected at a trace level, once in the 
treatad water. 

fetrachloroethylene was datectad at a trace level, once in the 
treated water, 

TIDls are acknowledged to be producad during the water treatment 
procass and will always occur in chlorinatad surface waters. 
TWiB are comprised mainly of Chloroform, Chlorodibromomethane and 
Dichlorobromomethane. Bromoform OGCurrs occasionally. Results 
are reported for the individual compounds as well as for total 
Tims. 

Chlorofona, Chlorodibromomethane, Dichlorobromomethane and Total 
THMs were detected in all treated water samples, Bromoform was 
detactad, at trace levels, four times the treated water and Arva 
Reservoir water, thraa times in the distribution system Site i 
water and once in the Site 2 water. All THM occurrences were well 
below the ODWO of 350 ug/1 for Total THMs, 

CQNCLUBIQNS 

The LaJte toron Water Supply System for the sample year of 1987 
produced good quality water at the plant and this was maintained 
throughout the distribution system. 

No health related guidelinas, for organic or inorganic 
parameters, were exceeded during 1987. 

14 



RECOMMENDATIONS 

Four recoimendations can be made: 

1) Tha data basa should ba raviawad in consultation with 
Ragional, Plant and DWSP personnel to determine if sampling 
location, sampling frequency and the number of parameters 
analysad could ba ravisad to allow for a mora efficient 
characterization of the water. 

2) Fluoridation practise should be ad justed to ensure that tha 
recommended fluoride laval is maintained in the distribiited 
water . 

3) It is important to maintain sampling of distributed water. 
Increased effort in the sampling of water from distribution 
system Site 2 is required, 

4) The addition of a third distribution site should be 
considarad. 
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DRINICING yATER SURWILLANCE PROGRAM LAKE HURON yATER SUPPLY srSTEH 



SANPLE DAY CONDITIONS 



IREATMENT CHEMICAL DOSAGES (HG/L) 





. 




PiE-CHLORINMTfiM 


POSr-CHLORINATiON 


COAGULATION 








CHLORINE 


CHLORINE 


ALiM LIQUID 




RETENTION 


FLOU 








MK 


T[ME(HRS) 


(1000 M3) 








JAN 19 


4.0 


150.0 




1.10 


11.00 


FEB 16 


4,1 ■' 


146.5 


,, 


.?s 


20.00 


MAi 16 


4.2 


143.4 


s 


.is 


22.80 


APR i1 


3.9 


154.5 


.m 


1 .00 


m 


HAY 19 


4.0 


150.0 


"■•■" ■ 


1 .50 


13.50 


JUN 15 


2.9 


204.8 


« 


1.30 


16.70 


JUL 20 


* 


. 


M 


. 


. 


AUG 17 


2.6 


22S.0 


» 


1.17 


25.70 


SEP 21 


3.3 


181.8 


1.00 


1.20 


17.00 


OCf 19 


3.9 


154.5 


1.00 


1.05 


14.70 


NOV 16 


^, 


. 


2.00 


.96 


12.00 


DEC 17 


* 


141,4 


m 


1.40 


16.00 



JFLUORIDATION 
POLY ALUMINyN CHLORIDE FLyOSILIC ACID 



15.90 



1.00 

1.00 

1.00 

.96 

.99 

,99 

1.00 

1.00 

1.10 



TABLE 4 
DR I NIC I NO UATER SURVEIiLANCE PROGRAM LAKE HURON yATER SUPPLY SYSTEM 

SUMMARY TABLE OF RESULTS (1987) 









RAU 






TREATED1 






IREATE02 








SITE1 






SI TE 


2 




SITE 


3 






SCAN 


PARAMETER 


TOTAL 


POSITIVE 


TRACE 


TOTAL 


POSITIVE 


TRACE 
...... 


TOTAL 


POSITIVE 


TRACE 
...... 


TOTAL 


POSITIVE 


TRACE 

...... 


TOTAL 


POSITIVE 


TRACE 


TOTAL 

....... 


POSITIVE 


Tl^ftCE 


BACTERIOLOGICAL 


FECAL COL I FORM MF 


8 




\ 





r 








/ 




. 




r 




. 




^ 




. 


...... 














P/A BOTTLE 






. 


■ 


10 










11 










8 










4 










2 














SIANORO PLATE CNT MF 


6 




6 





8 




6 





9 




4 





J 




2 





2 




1 





2 














T COilFORM BCKGRD MF 


8 




8 





10 










11 




2 





8 




1 





4 










2 














TOTAL COL I FORM MF 


8 




6 





10 










11 




1 





a 










4 










2 












*TOTAL SCAN BACTERTOLOGJCAL 


P 




21 





38 




6 





42 




7 





31 




3 





14 




1 





a 












*TOTAL GROUP BACTERIOLOGICAL 


m 




21 





38 




6 





42 




7 





31 




3 





14 




1 





s 












CHEMTSTRY (FLD) 


FLI) CHLORINE (COMB) 






¥ 




10 




10 





11 




11 





9 




9 





4 


" • * 


4 





4 


■ • " 


— 


4 







FLO CHLORINE FREE 






. 


. 


10 




10 





11 




11 





9 




9 





12 




12 





4 






4 







FLO PH 


10 




10 





10 




10 





10 




10 





9 




9 





12 




12 





4 






4 







FLO TURBIOITT 


10 




10 





10 




10 





5 




5 





9 




9 





., 




. 


. 


. 






,: 


, 




TEMPERATURE 


10 




10 





10 




10 





12 




12 





9 




9 





11 




11 





4 






4 







TOTAL CHLORINE 


, 




a 


* 


10 




10 





11 




n. 





9 




9 





12 




12 





4 






4 






•TOTAL SCAM CHEMISTRY (FLO) 



30 



30 



60 



60 



60 



60 



54 



54 



51 



51 



20 



20 



CHEMISTRY (LAB) 



ALKALINITY 


11 


11 







n 





11 


11 





10 


10 





12 


12 







4 





AMMONIUM TOTAL 


M 


8 


3 




3 


6 


12 


1 


5 


10 


2 


5 


10 


2 


6 







2 


CALCIUM 


11 


11 







11 





12 


12 





10 


10 





12 


12 







4 





CHLORIOE 


11 


11 







11 





11 


11 





10 


10 





12 


12 







4 





COLOUR 


11 





10 







7 


11 





5 


10 





5 


12 





4 







4 



SCAN 



CHEMISTRY (LAB) 



TABLE 4 
IJflllKliG MMiVt SURVEILLANCE PtOGRAH LAKE HURON UATER SUPPLY SYSTEM 



SLHWMf TAiLE OF RESULTS (19S7) 





SITE 






















































RAU 






TREATEDI 






TREATED2 








SITU 






SITE 


2 




SITE 


3 






PAWMlIEi 


TOTAL 


POSITIVE 


TRACE 


IQTAL 


POSITIWE 


TRACE 


TOTAL 


POSITIVE 


TRACE 


TOTAL 


POSITIVE 


TRACE 


TOTAL 


POSIT iVE 


TRACE 


TOTAL 


POSITIVE 


TRACE 









































.... 











--- 


— 




CONDUCTIVITY 






11 





11 




11 





11 




11 





10 




10 


i 


12 




12 





4 






■4 





CYANIDE 












9 










9 










7 










5 




§ 





- 






, 


' 


FLUORIDE 






10 


1 


11 




11 





12 




12 





10 




10 





12 




12 





4 






4 


Qi 


HARDNESS 






11 





11 




11 





12 




12 





10 




10 





12 




12 





4 






4 





MAGMESIUH 






11 





11 




11 





12 




12 





10 




10 





12 




12 





4 






4 





NITRITE 






« 


7 


11 







9 


12 







5 


10 




1 


6 


10 




2 


5 


4 









z 


NITROGEN TOT KJELD 






11 





11 




7 


4 


11 




2 


S 


10 




4 


6 


12 




5 


7 


4 






4 





Pti 






11 





11 




11 





11 




11 





10 




10 





12 




12 





4 






4 





PHOSPHORUS FIL REACT 






A 


5 


11 




i 


7 


10 




4 


6 


- 




• 


- 


■ 




• 


• 


- 








- 


PHOSPHORUS TTL-UNFIL 






4 


6 


11 




1 


3 


10 







7 


. 




. 


- 


- 




- 


. 


. 








• . 


RESIDUE (TOTAL) 






11 





11 




11 





12 




12 





10 




10 





12 




12 





4 






4 





SODIUM 






11 





11 




11 





12 




12 





10 




10 





12 




12 





4 






4 





TOTAL NITRATES 






11 





11 




n 





12 




12 





10 




10 





10 




10 





4 






4 





TURBIDITY 






11 





11 




11 





11 




S 


3 


10 




8 


2 


12 




10 


2 


4 






4 


Q 



*TOIAL SCAN CHEMISTRY (LAB) 



207 



162 32 



207 



143 



36 



214 



143 



39 



167 



125 



24 



191 



149 



24 



64 



52 



«il*LS 



ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

BORON 

CADMIUM 

CHROMIUM 



10 


9 







11 





12 


12 





10 


10 





12 


12 





4 


4 





11 
















11 








10 








12 








4 








10 


10 







11 





12 


12 





10 


10 





12 


12 





4 


4 





10 
















12 








lO'' 








12 








4 








11 


4 


5 




3 


6 


11 


3 


5 


10 


4 


5 


12 


2 


6 


4 


3 





10 


1 













12 








10 








12 








4 


• 





10 


1 







4 





12 


4 





10 


3 





12 


6 





4 


d 






DRINKING MATER SURVEILLANCE PROGRAM LAKE HUiON UATER SUPPLY SYSTEM 
SUMMARY TABLE OF RESULTS (1937) 



SCAM PARAMETER 

METALS COBALT 

COPPER 
CYANIDE 
[RON 
LEAD 

MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
SELENIUM 
STRONTIUM 
URANIUM 
VANADIUM 
ZINC 

•TOTAL SCAN METALS . 

*TOTAL GROUP INORGANIC & PHYSICAL 



SITE 

RAM TREATEPl TREATED2 SITE! SHE 2 SITE 3 

TOTAL POSITIVE TRACE TOTAL POSITIVE TRACE TOTAL POSIT IVE TRACE TOTAL POSITIVE IRACE fOTAL POSITIVE TRACE TOTAL POSITIVE IRACE 



CHLOROAROMATICS 



23 TRICHLOROBENZENE 

234 T-CHLORDBEMZENE 

235 T'CHLOROBENZENE 

24 TRICHLOROaEMZENE 
245 T-CHLOROBEMZENi 
35 TRICHLOROBENZENE 



10 


1 







1 





12 








10 


1 





12 








4 








TO 


S 







11 


0> 


12 


8 





10 


10 





12 


12 





4 


4 





3 










i 





3 








2 








1 





Q 


2 








10 


9 







8 





12 


8 





10 


7 





12 


9 





4 


4 





10 


2 







1 





12 


2 





10 


3 





12 


9 





4 


2 





10 


10 







S 





12 


6 





10 


2 





12 


11 





4 


2 





n 


9 







10 





12 


4 





8 


3 





6 


3 





2 


1 





to 


1 


6 




2 





12 


2 





10 


2 





12 








4 


2 





to 


2 







8 





12 


2 





10 


3 





12 


1 





4 








11 
















11 








10 








12 








4 








10 


10 







11 





12 


12 





10 


10 





12 


12 


Q 


4 


4 





^1 


10 


1 




10 


1 


11 


10 


1 


10 


8 





12 


11 





4 


1 





10 


3 










d 


11 








10 


1 





12 








4 








to 


10 







11 





12 


8 





10 


10 


§ 


12 


12 





4 


4 


$ 


208 


100 


6 


223 


110 


7 


239 


93 


6 


200 


87 


5 


235 


112 


6 


80 


35 





445 


292 


38 


490 


313 


43 


513 


296 


45 


421 


266 


29 


477 


312 


30 


164 


107 


8 












1 


12 





1 


7 





2 


6 





1 


2 





.... 


11 


Q 













11 
















12 








7 








6 








2 








11 
















12 








7 








6 





§ 


2 








11 
















12 








7 





Q 


6 








1 








11 





1 










12 








7 








6 








2 








11 
















12 





1 


7 








6 








2 









SCAN 



GMLOROAROMATICS 



¥iieLE 4 
OR I UK I NG UAIER SURVEILLANCE PROGEAM LAKE HUMOII UATER SUPPLY SYSTEM 



SUHMARV TABLE OF RESULTS (1987) 





SITE 






















































RAW 






TREATED 1 






TREATED2 








SITE1 






SITE 


2 






SITE 


S 




PARAMETER 


TOTAL 


POSITLVE 


TRACE 


TOTAL 


POSniVE 


iRACf 


TOTAL 


POSITIVE 


TRACE 


TOTAL 


POSITIVE 


TRACE 


TOTAL 


POSITIVE 


IIACI 


TOTAL 


POSITIVE TiACE 








-_, 








.... 








"- 








-" 






.... 


... 


... 









... 




236 TRICHLOROTOLUENE 






















12 




& 





7 










6 












2 









245 TRICHLOROTOLUENi 






















12 




Q 





r 




i 





6 












2 









26A TRICHLOROTOLJENE 






















12 










7 










6 












2 









HEKACHLOROBUTADIENE 






















12 










7 










& 












2 









HEMACHLOROETHANE 



















3 


12 







2 


7 










6 









1 


2 









OCTACHLOROSTYRENE 






















12 










7 










6 












2 









PENTACHLOROBEIIZENE 






















12 










7 







Q 


6 












2 










•TOTAL SCAN CHLOROAROMATICS 



143 



143 



156 



91 



78 



26 



CHLOROPHENOLS 



234 TRICHLOROPiHEMOL 


2 








2 








2 








2345 T-CHLQROPHENOL 


2 








2 








2 








2356 T-CHLOROPHENOL 


2 








2 








2 








2A5-TRICHLOROPHENaL 


2 








2 








2 








2A6-TRICHLOROPHENOL 


2 








2 








2 








PENTACHLOROPHENOL 


2 








2 








2 









*TOTAL SCAN CHLOROPHENOLS 



12 



12 



PAN! 























ANTHANTHRENE 


€ 





Oi 




















ANTHRACENE 


2 








1 








3 








BENZO(A)ANTHRACENE 


2 








1 








3 





U 


lENZQ (A) PYiiNE 


2 








1 








3 


Q 


Q 



Mil 



lAlLE 4 
DRINKING UAlEi SURVEILLANCE PROGRAH LAKE HURON UATEl SyPPLY SYSTEH 



SUMMARY TABLE OF RESULfS (1987} 





SITE 






















































RAU 






TREATED 1 






TREATED2 








SITE1 






SITE 


2 






SITE 


3 




PARAMETER 


TOTAL 


POSITIVE 


TRACE 


TOIAL 


POSITIVE 


TRACE 


TOTAL 


POSIIIVE 


TRACE 


TOTAL 


POSITIVE 


TRACE 


TOTAL 


POSITIVE 


TRACE 


TOTAL 


POSITIVE TRACE 








... 








... 








... 








-" 








--- 


'-' 








... 




BENZOCl) CHRYSENE 


2 






























. 








* 








.. 


:, 






t- « 


iEMZQCB) FLUORAMIHEN 


2 






























- 








* 








«, 


a 






m m 


BiNZO(E)PYRENE 


2 






























ft. 








;S 








m 


■•.» 






'm m 


BEMZO{G,H,I) PERYLEN 


2 






























, 








« 








• 


^ 






.* » 


fliNZOCJ) FLUOR AMI HEN 

































* 




m 




« 








• 


' 






. 


BENZOCK) FLUORANTHiN 


2 






























m 




. 




- 








. 


,- 






-. 


CHRYSENE 


2 






























* 




» 




. 








» 


■«" 






« 


CORONENE 


2 






























» 




m 




.? 








« 


. 






»■ » 


DIBENZO(A,H> ANTHRAC 


2 






























« 




* 




* 








, 


, 






r ■<• 


DIMETH. BEMZ{A)ANTHR 


2 






























.1 




• 




. 








* 


*. 






i, * 


FLUORANTHENE 


2 






























m 




m 




„ 








- 


- 






»M 1« 


IND€NOC1,2,3-C,0> PY 


2 

















Q 












» 




:^ 




. 








* 


* 






#P ;f 


PERVLiNE 


i 



























e 


* 




* 




:* 








m 


m 






,.■ 


PHENANTHREHE 


1 






























«■ 




,: 




.. 








M 


S: 






fe * 


PYREME 


i 






























* 




K 




.. 








. 


S! 






p.' m 



*IOfAL SCAN PAH 



17 



51 







PESTICIDES & PCB 



ALACHLOR 


10 








10 








10 
















6 








2 


Q 





ALORIN 


11 








11 








12 
















6 








2 








ALPHA BHC 


!! 





7 


11 





9 


12 





9 







5 


6 





6 


2 





2 


ALPHA CHLORDANE 


11 








11 








12 
















6 








2 








ATRATONi 


10 








10 








10 
















h 








2 








BETA BHC 


H 








11 








12 
















6 








2 









•s* 



TABLE 4 «^ 

MINKIMG UATER SURVEILLANCE PROGIilAM LAKE HURON UAIER SUPPLY SYSTEM 

SUMMARY TABLE OF iiSMLTS (19fi7) 



'iiifti 



PESTICIOES & PCB 



PARAMETER 

DIELDRIM 

ENORIN 

ETHYLENE D I BROMIDE 

GAMMA CHLORDANE 

HCB 

MEPTACHLOR 

MEPTACHIOR iPOMIDE 

LINDANE 

HETHOXYCHLOi 

MIREX 

OPOOT 

OKYCHLORDANE 

PCB 

pp-rois 

PPDDE 
PPDOT 
THIODAN I 
THIODAN 11 
THIOOAN SULPHATE 



SITE 

RAM TRfATEDl TREATED2 SI Tit SITE 2 SITE 3 

TOTAL POSITIVE TRACE TOTAL POSITIVE TRACE TOTAL POSITIVE TRACE TOTAL POSITIVE TRACE TOTAL POSITIVE TRACE TOTAL POSITIVE TRACE 

11 
11 
7 
11 
II 
1! 
11 
1,1 
11 
11 
IT 
11 
11 
11 
11 
11 
11 
11 
11 
























12 













12 





e 








f 













12 













12 







o 


Q 


12 







Q 





12 


1 







3 


12 


6 










12 


Q 










12 













12 













12 













12 













12 













12 













12 







§ 





12 










Qi 


12 













12 














Q 




































Q 










3 












Q 























d 







Oi 






















































6 








4 








5 








6 








6 








6 








& 





1 


6 








6 








6 








6 








6 








6 








6 








6 








6 








6 








6 








6 









2 








2 








. 


i 





2 








2 








2 








2 





2 


2 








2 








2 








2 








2 








2 








2 








2 








2 








2 








2 








2 

































Q 








2 





































































*TOIAL SCAi! PESTICIDES I Pll 



26V 



270 



IR 



293 



12 



174 



149 



48 



PHENOL ICS PHENOL 

*T01AL SCAM PHENOL ICS 



10 



1 


& 


11 





5 


10 





3 


1 


£ 


11 





3 


10 





3 



TABLE A 
ORIMKINe MATER SUiVEILLANCE PROGRAM LAKE HURON yMER SUPPLY SYSTEM 



SUMMARY fIBLE OF RESULTS (1987) 



SCAM 





SITE 
















































IRAU 






TREATED! 






TREATE02 








SITE1 






SITE 2 






SHE 3 






PARAHITER 


tOTAL 


POSITIVE 


TRACE 


TOTAL 


POSITIVE 


TRACE 


TOTAL POSITIVE 


TRACE 


TOTAL 


POSITIVE 


TRACE 


TOTAL POSITIVE 


TRACE 


TOTAL 


POSITIVE 


TRACE 


2,4,5-T 


* 










2 




Q 





2 








,»: 




* 


« 


»i 


m 


• 


» 




a 


m 


2,4-D 


1, 










2 










2 








« 




* 


t 


. 


« 


* 


» 




)^ 


* 


2,4 -DP 


2 










2 










2 








'1* 




,, 


i' 


ft 


'i 


* 


;« 




iii 


;« 


24DCHLRPHEMOXYBUTYiC 


2 










2 










2 








. 




. 


. 




. 


. 


. 




, 


. 


AMEIRYME 


10 










10 










10 








7 










6 








2 




o" 


Q 


AMINOCARB 

































, 




. 


, 




, 


, 


. 




„ 


. 


ATRAZiNE 


10 







1 


ID 







1 


10 





1 


7 




d 





%■ 


Q 


1 


2 










BENOMYL 

































1* 




, 


,. 


w: 


a 


, 


:, 




.. 


. 


BLADEX 


1Q 










10 










10 








7 




§ 





6 








I 










BUX 


2 










2 










2 





Q 


. 




. 


, 


. 


. 


. 


. 




. 


. 


CARBOFURAN 


2 










2 










2 








wf 




»i 


5« 


*, 


m 


» 


» 




m 


m 


CIPC 


t 










2 










2 








» 




» 


.* 


»! 


■^ 


tf 


:« 




■4 


M 


DIALLATE 


2 







Q 


2 










2 








s 




w 


* 


» 


» 


,■ 


'* 




» 


n 


DIAZINON 


2 










2 




Q 





2 








. 




s 


J'( 


» 


, 


, 


,1 




iS 


A 


DICAMBA 


I 










2 










2 








« 




»■ 


„a 


:« 


* 


, 


;ii 




m 


» 


DICHLOROVOS 


Z 







Q 


2 










2 








, 




», 


a 


* 


» 


# 


.* 




.,, 


... 


DURSBAM 


I 










2 










2 





Q 


« 




s 




-,: 


» 


, 


:, 




,s 


s 


EPTAM 


2 










2 










2 








. 




. 






■• 


» 


, 




., 


:. 


ETHION 


2 




Q 





2 










2 








• 




, 




fc 


* 


* 


M 




« 


». 


GUTHION 

































, 




.: 




s, 


» 


, 


:, 




■«■ 


.» 


IPC 


2 




p 





2 










2 








« 




» 




* 


* 


»; 


a 




ii 


,, 


MAI ATHIOM 


2 










2 










2 








* 




» 




„ 


« 


.- 


(» 




'. 


. 


METHYL PftRATHION 


2 










2 










2 





D 


* 




n 




Si 


» 


fc 


.-« 




« 




METHYLIRITHIOM 


2 










2 










2 








i 




. 




, 


,« 


. 


. 




. 




IMIETOLACHLOR 


10 







fl 


10 










10 








J 







g 


k 








2 











SPECIFIC PESTICIDES 



rAILE 4 
iitiKlNQ yAIER SUR¥EILLANCE PROGRAM LAICE HURON MATER SUPPLY SYSTEM 

SUMMARY TABLE OF RESULTS {1937) 



SCAN 



PARAMETER 



SITE 

RAU TREATED! TREAIED2 SITEt SITE 2 SITE 3 

TOTAL POSITIVE TRACE TOTAL POSITIVE TRACE TOTAL POSITIVE TRACE TOTAL POSITIVE TRACE TOTAL POSITIVE TRACE TOTAL POSITIVE TRACE 



SPECIFIC PESTICIDES 



VOLATILES 



MEVINPHOS 


2 








2 








2 


§ 





*• 


. 


, 


^ 


. 


., 


.. 


. 


.. 


PARATHIOH 


2 





i 


2 








2 


i 


o< 


• 


, 


1, 


M 


, 


. 


* 


. 


.V 


PHORATE 


t 








2 








2 





Q 


» 


, 


• 


, 


, 


.; 


, 


•• 


■■ 


PICHLORAM 


t 


e 

















e 





, 


. 


» 


i 


, 


, 


. 


*, 


,, 


PROMETONE 


10 








10 








10 








7 








6 








2 








PROMETRYNE 


1Q 








10 


Q 





10 


Q 





7 








6 








2 








PROPAZINE 


10 








10 


D 





10 


0. 





7 








6 








2 








PROPOXUR 


2 








2 








2 


& 


Q 


, 


, 


, 


, 


, 


. 


* 


,. 


, 


RELDAN 


2 








2 








2 








. 


. 


. 


. 


. 


. 


. 


. 


., 


RONNEL 


2 








2 








2 








. 


. 


. 


. 


. 


. 


. 


. 


. 


SENCOR 


10' 








10 








10 





i 


7 








6 








2 








SEVIN 


2 








2 








2 


i 





. 


. 


. 


. 


. 


, 


. 


. 


. 


SILVEX 


2 








2 








2 


i 





. 


. 


. 


. 


. 


. 


. 


. 


. 


SIHAZINE 


10 








10 








10 








7 








6 








2 








SUTAN 


t 








2 








2 








., 


. 


. 


. 




. 


. 


. 


., 


TOIAPHiME 


t 





















































PESTICIDES 


III 


Q 


1 


144 





1 


144 





1 


63 








54 





1 


18 








1,1 DICHLOROETHAME 


10 








11 








12 








a 








6 








2 








1,1 DICHLOROETHYLENE 


10 








11 








12 








a 





§ 


& 








2 








1,2 DICHLOROBENZENE 


10 





& 


11 








12 








a 








6 








2 








1,2 DICHLOROETHAME 


10 








11 








12 








a 








6 








2 








1,2 DICHLQROPROPANE 


10 








11 


i 





12 





i 


e 








6 








2 









TABLE 4 
DR INKING UATER SORVEILLANCE PROGRAM LAKE HURON UATER SUPPLY SYSTEM 



SUMMARY TABLE OF RESULTS (1987) 





SITE 










































RAy 




TiEATEOI 






TREATEDZ 






SITE1 






SITE 


2 




SITE 3 






mm PARAMETER 


TOTAL 


POSITIVE 


TRACE 


TOTAL POSITIVE 


TRACE 


TOTAL POSITIVE 


TRACE 


TOTAL POSIIIVE 


TRACE 


TOTAL POSITIVE 


TRACE 


TOTAL POSITIVE 


TRACE 


VOLATILES 1.3 DICHLOROBENZENE 


10 
















12 








B 








6 








2 








1,4 DICHLOROBENZENE 


10 
















12 








S 








6 








2 





■ 


ni, IRICHLOROETHANE 


10 
















12 








e 








6 








2 


i 





112 TRICHLOROE THANE 


10 










Q 





12 








8 








6 








2 








1122 T-CHLOROE THANE 


10 
















12 








8 








6 








2 








BENZENE 


w 
















12 





2 


8 








6 


i 


1 


2 








8R0M0F0RM 


1i 













4 


12 





4 


8 





3 


6 





1 


2 








CARBON TETRACHLORIDE 


10 
















12 





§ 


8 








6 








2 








CHLOROBENZENE 


10 
















12 








8 








6 








2 








CHLOROOIBROMOME THANE 


10 










11 





12 


12 





8 


8 





6 


6 





2 


2 





CHLOROFORM 


10 










11 





12 


12 





8 


8 





6 


6 





2 


1 





DICHLOROBROMOMETHAME 


10 










1! 





12 


12 





8 


8 





6 


6 





2 


z 





DICHLOROMETHANE 


9 








10 








11 








8 








6 


Q 


o 


1 








ETHYLBEMZEME 


10 













3 


12 





3 


8 





1 


6 








2 








ETHYLENE D I BROMIDE 


3 





Q 


3 








3 








2 








1 








2 








M- XYLENE 


10 
















12 








8 










6 








2 








O-KYLENE 


10 
















12 








8 










6 








2 








P-XYLENE 


10 
















12 








8 










6 


e 





2 








T-CHLOROETHYLENE 


10 













1 


12 








8 










6 








2 








T1,2DICHL0R0ETHYLENE 


10 
















12 








8 










6 








2 










10 


! 







1 





12 


I 





§ 


1 







6 


1 


1 


2 








FOTL TRlHALOMiTHANES 


10 










11 





12 


12 





8 


8 







6 


6 





2 


2 





TRlCHLOROilHYiENE 


10 













1 


12 


i 





8 










6 


§ 





2 





Q 


fRIFLUOROCHLOROTOLUE 


10 













■» 


12 


i 





8 










6 








1 








*TOTAL SCAN VOLATILES 


,282 


1 





310 


45 


9 


338 


49 


9 


226 


33 


4 


169 


25 


3 


57 


a 





*TOTAL GROUP ORGANIC 


894 


2 


16 


907 


45 


29 


11104 


49 


29 


554 


33 


12 


450 


25 


14 


150 


i 


5 



TABLE 4 
Di INK IMG WAIiR SURVilLLANCE PiOGiftM LAKE HURON WATER SUPPLY SYSTEM 



SUMMAil fABLi OF RESULTS {1987} 

SITE ■■- 

RAW TRiATIDI fREATEDZ SITil SITE 2 SITE 3 

SCAM PARAMETER TOTAL POSITIVE TRACE TOTAL POSITIVE TRACE TOTAL POSITIVE TRACE TOTAL POSHIVi TRACE TOTAL POSITIVE TRACi TOTAL POSITrVl TRACE 



TOTAL 



1369 315 54 1435 364 72 1559 352 74 1006 302 41 941 338 44 322 115 13 



KEY TO TABLES 5 AMD 6 



ifc ONTARIO DRINKING WATER OBJECTIVES 

1. Maximum Acceptable Concentration (MAC) 
1+. MAC for Total Trihalomethanes 
1*. MAC for Bacteriological Analyses 

Poor water quality is indicated when : 

- total col i form counts > < 5 

- P/A Bottle Test is present after 48 hours 

^ Aeromonas organisms are detected in more than 
25% of samples in a single submission or in 
successive submissions from the same sampling 
site 

- Pseudomonas Aeruginosa, Staphylococcus Aureus 

and members of the Fecal Streptococcus group 
should not be detected in any sample 

- Standard Plata Count should not exceed 500 
organisms per ml at 35 deg C within 48 hours 

1, Interim Maximum Acceptable Concentration (IMAC) 

3 , Maximum Desirable Concentration (MDC) 

4. Aesthetic or Recommended Operational Guideline 

- hardness levels between 80 and 100 mg/L as 
calcium carbonate are considered to provide an 
acceptable balance between corrosion and 
incrustation, water supplies with a hardness 
>200 mg/L are considered poor and those in 
excess of 500 mg/L are unacceptable, 

B HEALTH & WELFARE CANADA 

1. Maximum Acceptable Concentration (MAC) 

2. Proposed MAC 

3 . Interim MAC 

e WORLD HEALTH ORGANIZATION 
1. Guideline Value (GV) 

1- Tentative GV 
3, Aesthetic GV 

US ENVIRONMENTAL PROTICTION AGENCY (EPA) 

1. Maximum Contaminant Level (MCL) 

2. Suggested No-Adverse Effect Level (SNAEL) 

3. Lifetime Health Advisory 

4- EPA Ambient Water Quality Criteria 

^ EUROPEAN ECONOMIC COMMUNITY (EEC) 
1. Health Related Guideline Level 

2- Aesthetic Guideline Level 

3. Maximum Admissable Concentration (MADC) 

G CALIFORNIA STATE DEPARTMENT OF HEALTH-GUIDELINE VALUE 
H USSR MAXIMUM PERMISSIBLl CONCENTRATION 

1 KIW YORK STATE AMBIENT WATER GUIDELlNl 



LABORATORY RESULTS, REMARK DESCRIPTIONS 

# No Sample Taken 

IDL Below Minimum Measurable Amount 

€¥ Greater Than Detection Limit But Not Confident 

> Results Are Greater Than The Upper Limit 

<^> Approximate Result 

I All No Data? Analysis Withdrawn 

iCR No Data: Could Not Confirm By Reanalysis 

iCS No Data: Contamination suspected 

IIL No Data: Sample Incorrectly Labelled 

J IS No Data: Insufficient Sample 

iLA No Data : Laboratory Accident 

ILD No Data: Test Queued After Sample Discarded 

INA No Data: No Authorization To Perform Reanalysis 

!NP No Data: No Proeedure 

INR No Data: Sample Not Received 

iOP No Data: Obscured Plate 

IPE No Data: Procedural Error - Sample Discarded 

IPH No Data: Sample pH Outside ¥alid Range 

iRO No Data: See Attached Report (no numeric results) 

ISM No Data: Sample Missing 

ISS No Data: Send Separate Saniple Properly Preserved 

lUI No Data: Indeterminant Interference 

A3G Approximate, Total Count Exceeded 3 00 Colonies 

APL Additional Peak, Large, Not Priority Pollutant 

APS Additional Peak, Less Than, Not Priority Pollutant 

CIC Possible Contamination, Improper Cap 

CRO Calculated Result Only 

'BWS Test Performed On Preserved Sample 



RMP P and M-Xylene Not Separated 

RRV Rerun Verification 

RVU Reported Value Unusual 

SPS Several Peaks, Small, Not Priority Pollutant 

UAL Unreliable: Sample Age Exceeds Normal Limit 

UCR Unreliable: Could Not Confirm By Reanalysis 

UCS Unreliable: Contamination Suspected 

UIN Unreliable: Indeterminant Interference 

XP Positive After X Number of Hours 



'» 



y^*t 



TABLE 5 
ORiMKING UATEi SUiVilLLAMCi PROGRAM LAKE MURQU yATER SUPPLY SYSTEM 1987 



UATER TREATMEHf PLANf 



DISTRIBOTION SYSTEN 



RAU 



BACTERIOLOGICAL 
FECAL COL I FORM MF {CT/IOOML ) 



TREATEP1 TREATED2 
FREE FLOU 

DET'N LIMIT = 



JAN 
FEB 
MAR 
MAI 

im 

OCT 
NOV 



STAHDRD PLATE CNT Mf (CT/ML ) 

JAN 
FEB 
MAR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

P/A BOTTLE (0=AB$ENT > 

JAN 



36 


2 


360 


3 


2400 > 


n 


lAU 


lAU 


250 





lOP 


9 


■,, 


lAU 


V* 


27 


240 





210 


i 



DET'N LIMIT = § 


1 

Q 

lAU 

2 

lAU 
1 
Q 

1i 

DET'N LIMIT = 



■lift 
STAND IMG FREE FLOy 

GUI DEL I NE - 



iiTE 2 
STANDING 



(A1) 



GUIDiLlNE ^ 500/HL (Al) 






FREE FLW 



SITE 1 
STANDING FREE FLOU 



GUIDELINE = (Al*) 



I 

1 

!AU 



TABLE 5 
DRINKING yATER SyRVEILLANCE PROORAH LAKE HUROi yATER SUPPLf SYtTEH 1987 



UATER TREATMENT PLAMT 



SITE 



TYPE 



RAU 



FES 

MAR 
HAY 
JUH 
iUL 
AUG 
SEP 
OCT 
NOV 
DEC 



TOTAL COL I FORM MF (CT/100ML ) 



JAM 
FEB 
MAR 
HAy 
JUN 
JUL 
AUG 
SEP 
OCT 

m/ 

111' 



t 

2 A3C 
390 A3C 
Z 

14 A3€ 




12 A3C 

f 



IREAJEOl 



T COL I FORM BCKGRD MF (Cf/IOOMi ) 

AM! 11} 



TRIAIED2 
FREE FLOU 



OET'N LIMIT = 



DET'N LIMIT = 

U 1 



DISTRIBUTION SYSTEM 



SITE! 




STAND IMG 


FREE FLOW 


>i> 


e 


.<*" 


i 


*. 


1 


a 


i 


»■ 


i 


m 


f« 


m 


i 


m 





, 






SITE 2 
srAIIOINQ 



FREE FLOU 



GUIDELINE - 5/1GI0ML(A1} 



GUIPELINE = N/A 



SITE 3 
STANDING 



FREE FLOU 



lAlLE 5 
Di INKING yATER SURVIILLANCE PROGiAM LAKE HURON UATER SUPPLY SVSTEH 1987 



UATER TREATMENT PLANT 



DlSTRIByTTQH SISYEM 



flTE 



UPS. 



mu 



fiEATEDl 



TREATED2 

iPBif ¥UM 



SlfEl 
SiANDING 



FiEE FLOW 



SITE 2 
STAND I NO 



FREE FLOU 



SITE 3 
STANDING 



FREE FLOy 



FEB 
HAi 
MA¥ 



AUG 
SEP 
OCT 
NOV 
DEC 



396 
2400 > 

80 

3100 

52000 



2200 
170 



f 



TABLE 5 
DRIMKING UATER SORVEILLANCE PROGRAN LAKE HURON yATER SUPPLY SYSTEM 1987 



UATER TREATMENT PLANT 



PlSTRlByTiON SYSTEM 



SITE 



TYPE 






IREATED1 TREATED2 SI Til 

FREE FLOU STANDING 



FREE FLOU 



SITE 2 
STANDING 



FREE fim 



SIfE 3 
STAND I ii 



FREE FLOU 



CHEMISTRY (FLO) 
FLD CHLORINE {COMB} (KG/L ) 

JAN i 

FCB "' . 

MAR 

APR * 

MAY 

JUN «. 

JUL 

AUG *' m 

SEP 

OCT * 

my 

DEC 

FLD CHLORINE FREE (MG/L ) 
JAM m 

FEB 

MAR m 

APR m 

MA? 

JUM • 

JUL 

AUG s 

SEP „ 

OCT « 



PET'M LIMIT ~ N/A 

.100 .550 

.020 .400 

.100 .300 

.100 ,100 

.300 .%m 

.200 .too 

.300 
.010 

.100 ,100 

.200 .300 

.100 ,300 

.300 

DET'N LIMIT = N/A 



.800 


.650 


1 .030 


.700 


.700 


.600 


.SOO 


.900 


.900 


1.000 


1.400 


.900 


., 


.^0 


1.010 


. 


1.100 


.900 


.900 


1.000 



GUIDELINE - 



.100 
.200 



N/A 



.200 
.200 



.700 
.200 



*■ 


.100 


.., 


.100 


• 


,100 


•i" 


.IM! 


GUIDELINE = 





N/A 



700 


.800 


700 


.800 


» 


1.700 


^!\ 


.900 


Ii 


m 


m 


. 


4, 


.900 


m 


.800 



.100 

.100 
.100 

.100 



,200 
200 



.200 
.100 

.100 

m 

2.000 






,500 
.300 



.300 

.300 
.700 

.300 



TABLE 5 
itlHIIifl WAffi SUiVEILlAMCf PROGRAM LAKE iUROM UATil SUPPLY SYSTEM 19S? 



yATER TREAYHEMT PLANT 



OlSTHieUTIOM SYSTEM 



IJTi' 



flit 



RAU 



MOV 
DEC 



TOTAL CHLORINE (MG/L 

JAN 
FEB 
MAR 
APR 
MAY 
JUM 
JUL 
AUG 
iEP 
OET 
N0¥ 
DEC 



FLO PH (DMSNLESS > 

JAN 
FEB 
MAR 
APR 
HAY 
JUN 
JUL 



TlEAriEDIl 



ijn 



TREATED2 
FREE FLOU 



SITE1 
STANDING 



FREE FLCM 



1.000 
1.000 



DET'N LIMIT - N/A 



SITE 2 




STANDING 


FREE FLOU 


.300 


.550 


.300 


.700 







.9Q& 


1-000 


1.D50 


1.100 


.800 


.900 


.900 


1.000 


1.220 


1.100 


1.600 


1.000 


. 


.900 


1.020 


. 


1.200 


1.000 


1.100 


1.300 


1.100 


1.300 


, 


1.300 



QyiDELINE = 




too 


1.000 


900 


1.000 


i* 


. 


>:• 


2,400 


* 


1.100 


.. 


» 


s- 


. 


:,m: 


1.000 


111 


.900 



i/A 



OET'N LIMIT = N/A 



GUIDELINE = 6.5-8.5 {A4) 



.100 

.m 

.100 
.100 



.300 
.300 



SITE 3 
STANDING 



FREE FLOy 



.fOQ 



7.700 


7-500 


7.500 




» 


1 


m 


7.050 


7.050 


. 


7.400 


7.400 


. 


. 


7.000 


7.400 


7.300 


7.400 


7.400 


7.400 


7.500 


8.420 


8. 000 


7.800 


m 


. 


. 


- 


7.050 


7.050 


7.900 


m 


7.050 


7.500 


7.400 


f.roii 


7.500 


7.600 


m 


7.500 


7.500 


7.400 


»- 


* 


7.400 


Ik 


«, 


... 


- 



.soo 

.300 



7.500 
7.400 



.700 
.500 



7.400 
7.200 



iiif 



TfPi 



lAtLi 5 
DRINICING UATER SURVEILLANCE PROGRAM LAKE HURON yATER SUPPLY SYSTEH 19S7 



MATER TREATMEIT PLAiT 



^BIU 



IIEATEDI IREAfED2 
PiEi FLOM 



OISTRIBUTIOM SYSTEH 

S1TE1 
STAMP I ii FREE FLOy 



SITE 2 
STANDING 



FREE FLOW 



SITE 1 
tTANiINi 



FREE FLOtl 



AU6 
SEP 
OCT 

DEC 



TEMPERATURE (OEG.C 

FEB 
MAR 

im 

«AY 
JUM 
JliL 
AUG 
SEP 
OCT 

um 

DEC 

FLD TURBimiY (FTU 

JAN 
FEB. 
HAft 
APR 



7.090 


7.050 


. 


8.150 


7.600 


7.400 


7.200 


7.600 


7.570 


7.800 


7.500 


7.300 
7-200 



7. ADO 



7.400 



7.500 


.. 


m 


7.6Q0 


. 


. 


7.400 


7.400 


7.400 


. 


7.400 


7.400 







OCT 


'N 


LIMIT = N/A 


iU IDE LINE s 




i/A 






5.000 


4.000 






3.000 


,» 


. 




m. 


•■ 


2.000 


5.000 






2.000 


5.000 


5.00D 




. 


. 


3.000 


4.000 






2.500 


9.000 


4.000 




17.000 


5.000 


8.000 


9.000 






7.000 


» 


. 




. 


. 


12.000 


14.000 






12.000 


« 


11.000 




19.500 


11.500 


12.000 


18.000 






17.000 
22.000 


■a 


16.000 




20.000 


15.000 


22.000 


22.500 






22.200 


« 


, 




22.000 


20.000 


19.000 


19.500 






18.000 


». 


22.500 




m 


''»i 


13.900 


14.000 






13.000 


-« 


15.000 




. 


. 


.900 


.900 






9.000 


-, 


.900 




19.000 


13.000 


- 


■ 






4.100 


■ 


• 




• 


12.000 


) 




©ET 


'U 


LIMIT = N/A 


fiUIDEilNE ^ 


1.0 


(Al) 






10.600 


.180 








* 


, 




■: 


» 


16.080 


.180 






7.400 


.200 


.210 




m 


•f 


21.000 


.090 






.. 


.340 


.320 




* 


m 


1.800 


.120 






.». 


m 


*■ 




s 


m 



10.500 
4.000 



7.000 
5.000 



TABLf 5 
DRINKING yATiR SURVilLLAMCE PROGRAM LAKE MUROM UAIER SUPPLY SfSIIH 1987 



UATEt TiEAfHEMT PLIiT 



DlSYRliUTION SYSTEM 



SITE 



TYPE 



MM 



TREAIiDI 



TREAIED2 
FREE FLi3U 



SITE1 




STANDINfi 


FiEE FLOy 


m 


.190 


M 


.140 


M 


. 


m 


.130 




.120 




.240 



ilTI 2 
ST AMD INS 



FREE FLOU 



Slli 1 
STAND I NIG 



FKfi FLiDW 



MAY 
JUM 

AUG 
SEP 
OCT 

iOV 
DEC 



2.040 


.140 


.120 


1.400 


.110 


.110 


1 .060 


.160 


. 


2.000 


.130 


* 


2.400 


.120 


. 


2.200 


.240 

* 


.180 
.140 



„-¥'^r 



TABLE 5 
DilNKINd WATER SURVilLLANCE PROGRAH LAKE HURON yAlER SyPPLY SYSTEM 1987 



UATER TREATHENT PLANT 



ilSTRIBUTION SYSTEM 



SITE 



T¥PE 



RAU 



TREATE01 



CHEMiSTRY (LAB) 
ALKALINITY (H6/L ) 



TREATED2 
FREl FLOU 

DET'N LIMIT ~ .200 



SITE1 
SIANOING 



FREE FLOU 



SirE 2 
SIANOING 



FREE FLOU 



SITE 3 

STANDING 



FREE FLOW 



GUIDELINE = 10-500 (A4) 



JAM 


86.SaOi 


82.200 


81.700 




. 


. 


* 


■mi. 


80, 


.100 


77.800 


FEB 


93.900 


87.900 


86.000 


84 


.300 


84.400 


, 


w 


82. 


.200 


81.700 


MAR 


95.400 


89.200 


ILA 


83 


.300 


82. 100 


88.500 


17.400 




. 


.. 


APR 


80.600 


76.800 


76.900 




. 


. 


. 


. 




•J 


■1 


MAY 


83.900 


78.900 


75,700 




« 


78.500 


60.100 


79.900 




ill: 


a 


MH 


87.300 


75.600 


73.700 




. 


78.700 


75.600 


74.000 




M 


» 


ilUL 


85.100 


75.200 


75.800 




IRE 


78.500 


. 


. 




m 


m. 


AUG 


82.400 


75.500 


71.900 




» 


. 


74.300 


73.500 




m 


m 


SEP 


84.800 


79.800 


77.000 




. 


79.000 


. 


. 




m 


m 


QQT. 


83.500 


79.000 


77.400 




m 


78.900 




. 




m 


« 


NOV 


83.800 


78.500 


76.000 




. 


79.000 


78.800 


76.300 




■s 


a 


DEC 


INR 


INR 


74.900 




INR 


INR 


78.100 


80.000 




* 


i 


CALCIUM (MG/L > 






DET'N LIMIT - .100 




GUIDELINE 


s 100. CFi> 












MH 


29.500 


29.700 


29.800 




, 


. 


m, 


.« 


29, 


.700 


28.800 


FES 


33.300 


33.600 


32.500 


31 


.200 


31.900 


. 


■«< 


31, 


.200 


30.900 


MAR 


32.700 


33.300 


33.300 


31 


.100 


30.700 


33.200 


33.306 




»■ 


# 


APR 


27.300 


26.800 


27.400 




i 


. 


. 


. 




» 


m 


MAY 


28.400 


28.800 


29.400 




a 


29.000 


31.000 


31.6001 




m 


m 


JliN 


28.400 


28.000 


28.200 




. 


28.600 


30.400 


31 .ooi 




m 


» 


JUL 


28.800 


29.800 


29.600 




IRE 


29.800 




. 




¥ 


^ 


AUG 


29.000 


28.800 


28.100 




* 


. 


29.800 


29.500 




■ 


• 


SEP 


29.400 


30.000 


29.800 




!» 


29.600 




. 




S 


. 


OCI 


28.200 


28.200 


28.000 




« 


28.200 


:a. 


#^ 




m 


» 



TABLE 5 
DilRKlNG WAIER SUiVIILt*MGi PROGRAM LAKE HUROM yATER SUPPLY SYSTEM 1987 



yAirER liEAlMfiT PLAMT 



DISIilByTION SYSTEM 



fiTi 



nil 



NOV 
DEC 

CHLORIDE (MG/L 



RAU 


T1EAIED1 


IREAIEDZ 


SITE! 




SI IE 1 


SITE 3 








FREE FLSy 


STANPIN6 


FREE FLOU 


STANDING FREE FLOy 


STANDING 


FREE FLOy 


















29.800 


2F.400 


2B.ma 


* 


27.800 


lO.iOO 30.800 


ii» 




INR 


INR 


23.600 


INR 


INR 


28.600 2S.600 


. 





DET'N Li NIT 



.200 



GUIDELINE = 250.0 (Al> 



JAN 




6.000 




6.500 




7.000 




. 




. 


p 




. 


7.000 




7.500 


FEB 




7.000 




7.500 




8.000 




7.500 




7.500 


. 




. 


7J500 




7.500 


MAR 




7.000 




7.500 




ISM 




7.500 




7.500 


8.000 




S.0O0 


.. 




,. 


APR 




5.500 




6.500 




7.000 




m 




. 


. 




. 


T 




§■ 


MAY 




5.500 




7.000 




7.000 




*- 




7.500 


7.500 




?,.5«i 


m 




» 


JUN 




5.500 




7.000 




7,000 




m 




7.000 


7.000 




?.-,«l 


w 




■M7. 


JUL 




6.000 




7.000 




7.000 




ill 




7.000 






. 


■ 




m 


W& 




6.000 


RR¥ 


7.500 




7.500 




. 




. 


8.000 




8.000 


, 




i. 


SEP 




6.000 




7.500 




7.500 




'1 




7.500 


» 




. 


■e 




m 


OCT 




6.000 




7.100 




7.600 




* 




7.100 


« 




. 


- 




», 


NOV 




5.700 




6.600 




7.100 




"f 




6.700 


6.900 




6. WO 


■ 




m 


DEC 




INR 




INR 




7.100 




INR 




INR 


7.200 




7.100 


. 




- 




































COLOUR (ICU 


> 








DET'N 


LIMIT ~ .5 




GUIDELINE ■ 


■- 5.0 (A3) 














JAN 




1.000 


<T 


1 .000 


<1 


1.000 


<T 






. 


m 




» 


2.000 


<T 


1.000 <T 


FEB 




2.500 


<T 


1.000 


<T 


,500 


<T 


1.000 


<T 


.500 <T 


. 




. 


2.000 


<T 


.500 €T 


mk 




1.500 


<J 


1.000 


<T 


1.000 


<T 


1.000 


<T 


1.000 <T 


1.000 


<I 


1.000 <T 


• 




' 


fm^ 




2.000 


<T 


1.000 


<T 


■LA 




t 






. 




. 


m: 




* 


mr 




BDL 




1.000 


<T 


1.000 


<T 


•= 




1.000 <f 


1.000 


<T 


BDL 


m 




w 


JL^ 




1 .000 


<T 


BDL 




BDL 




m 




BDL 


BOL 




BOL 


m 




M 


JUL 




.500 


<T 


BOL 




mk 




at 




BDL 


« 




* 


m 




V- 



TABLE 5 
Dtlil^INiG UATEi SURVEILLANCE PROGRAH LAKE HURCH yATER SyPPLY SYSTEM 1937 



UATER TREATMENT PLANT 



DISTRIBUriON SYSTEM 



SITE 



TfPi: 



RAM 



TiEATEDl 



TREATEDZ 
FREE FLOy 



sirei 

STANDING 



FRgE FLOy 



SITE i 
STANDlllli 



FREE FLOU 



SITE i 
STAKilHii FREE FLW 



AUfi 
SEP 
OCT 
NOV 

DEC 



I.OOi <T 

1.000 <T 

.500 <T 

1.000 <T 

INR 



CONDUCTIVITY (UMHO/CM > 

MN ^2t 

HAR 2A6 

*P« * 2oa 

MAY 219 

MH 216 

JUL 2ia 

AUG 213 

S£P 216 

CKT 212 

NOV 214 

DEC INR 



.500 <l 

BOL 

iOL 
.500 <T 

INR 



got. 

.500 <T 
SDL 
SDL 
BDL 



226 
24f 
253 
211 
224 
223 
22S 
219 
223 
216 
217 
!NR 



DET'N LIMIT » I 

225 
251 
1SN 
219 
226 
222 
224 
217 
223 

zn 

217 
222 



m 


Biii 


m 


BOL 


. 


mi- 


INR 


INR 


GUIDELINE 


= 400. 


V 


^ 


238 


239 


241 


237 


« 


228 


, 


219 


IRE 


226 


K 


222 


m 


217 


t 


217 


INR 


INR 



(F2) 



Mi 
BDL 



254 

226 
224 



220 
223 



BOL 



.500 <T 
BDL 



25i 

mr 

22S 

214 



220 
222 



221 
235 



221 
233 



FLUORIDE (MG/L 

JAN 
FES 

ftpi 



.090 
.120 
.100 
.180 



DEI'N ilHIl - .01 



.080 RRV 
.080 
.100 
.110 



.140 
1.040 
1 . 080 
1.000 



eUIlDELINE - 2.400 (At) 



.070 
.090 



.070 
,090 



.110 



.380 



.920 
.840 



TABLE 5 
DRINICING UATER SURVEILLANCi PROGRAM LAKE HURON UATEi SOPPLY SYSTEi 1987 



mwn TREATMENT PLAttf 



DISTRieuriOII SYSfiM 



SITE 





RAU 


TREAT EB1 


TREATED2 


ilTEl 








SITE 2 




SITE 3 






liii. 






























fiEl FLOW 


STANDING 


FiEi FLOW 




STANDING 


FREE FLOU 


STANOIIJG 


FREE FLOW 




























MAY 


.090 


.070 


1.040 


«; 




,6n 




.940 


.940 




* 


■m 


auH 


.100 


.060 


1.030 


. 




.080 




.970 


. .940 




p 


m 


m. 


.100 


.070 


1.200 


IRE 




,08Q 




- 


. 




« 


K 


tm 


.070 


.060 


1.140 


'«i 




, 




.9m 


1.000 




* 


• 


SEP 


.040 <T 


.060 


1.240 


a; 




.080 




* 


. 




iii 


m 


OCT 


.100 


.080 


1.040 


fc 




.080 




. 


. 




•f 


- 


tm 


.080 


.060 


1.140 


. 




.060 




.980 


1.000 




m 


m 


DEC 


illR 


INR 


1.180 


IIR 




INR 




1.020 


1.040 




.- 


* 




. _ . ... - . . .-ii> d. a -. ^ A a B « n e -- 
























MAiDliESS im/L 


) 




DiT'i LIMIT = .500 


QUIDELINE 


^ 80-100 


(A4) 












,.im 


103.500 


liS.SOO 


103.500 


. 




•• 




« 


»j 


101 


500 , 


99.500 


fm 


119.000 


119.000 


116.500 


112.000 




113.50Q 




« 


m 


111 


000 


109.500 


MAR 


116.000 


116.500 


116.500 


109.000 




108.000 




116.500 


116.000 




•m. 


m 


APR 


99.000 


97.500 


100.500 


, 




. 




- 


. 




* 


m. 


MAY 


101.000 


102.000 


103.000 


m 




103.000 




110.000 


113.000 




m 


m 


JU(t 


101.000 


101.000 


101.000 


. 




102.000 




105.000 


108.000 




m. 


m 


JUL 


103.000 


106.000 


105.000 


IRE 




105.000 




. 


. 




M: 


m 


AUG 


103.000 


103.000 


101.000 


m 




. 




105.000 


104.000 




m 


m 


SEP 


105.000 


106.000 


106.000 


» 




106.000 




- 


. 




. 


m 


OCT 


102.000 


102.000 


101.000 


m 




102.000 




- 


. 




m 


'0 


NW 


10^.000 


99.000 


102.000 


, 




100.000 




108.000 


109.000 




■?■ 


'm 


DEC 


INi 


INR 


103.000 


INR 




INi 




102.000 


102.000 




* 


* 


























-"-—*"--—-- 


MAGNESIUM (HQ/L 


1 




DET'N LIMIT - .050 


ailOELINE 


= 30. 


tF2> 












JM. 


7.300 


7.100 


F.QOO 


• 




K 




, 


,• 


6 


.600 


6,700 



TABLE 5 
DRINKING WATER SURVEILLANCE PROGRAM LAKE HURON yATER SUPPLY SYSTEM 1987 



yATER TREATMENT PLANT 



DiSTRIBUriON SYSTEM 



SITE 







RAW 


TREATIDI 


TREATED2 


SlTEl 






SITE 2 






'W^ 


























FREE FLOU 


STANDING 


FREE 


PLOW 


STANDING 


FREE FLOW 






















FES 




8.750 


8.550 


8.600 


8.250 




8.200 


„ 


. 


MAR 




8.300 


8.000 


8.100 


7,600 




7.600 


8.100 


8.000 


APR 




7.400 


7.400 


7.800 


« 




» 




- 


MAY 




7.300 


7.200 


7.300 


* 




7.300 


8.100 


8.200 


JUH 




7.400 


7.400 


7.400 


. 




7.5Q0 


7.100 


7.400 


Ml 




7.500 


7.500 


7.500 


IRE 


•* 


7,500 


. 


- 


hm 




7.600 


7.600 


7.500 


• 




■ 


7.500 


7.500 


&E? 




7.700 


7.700 


7.700 


« 




7.700 


- 


» 


OCT 




7.700 


7.800 


7.600 


t, 




7.600 


. 


. 


«ov 




7.600 


7.500 


7.500 


. 




7.500 


7.700 


7.800 


sit' 




INR 


iNR 


7.700 


INR 




INR 


7.400 


7.500 










----- -_-....... 












SODIUM {MS/L 


1 






DET'N LIMIT = .200 


iUIDELINE - 


200. {C3) 






JAN 




3.000 


3.000 


3.300 


. 




. 


i, 


ft 


FES 




3.900 


4.400 


4.100 


3.900 




3.900 


. 


»- 


MAR 




3.600 


3.600 


3.700 


3.200 




3.100 


4.400 


3.800 


APR 




3.500 


3.200 


3.400 






. 


. 


■ 


MAY 




3.600 


3.600 


3.400 


, 




3.600 


3.800 


4.000 






3.600 


3.600 


3.600 


. 




3.400 


3.200 


3.600 


M. 




3.600 


3.800 


3.800 


i.ti 




4.000 


• 


. 


«U& 




3.400 


3.400 


3.400 


i, 




. 


3.700 


3.500 


SEP 




4.600 


4.800 


4.600 


S' 




4.600 


,, 


» 


OCT 




4.600 


4.400 


4.400 


p 




4.400 


*:,■■ 


* 


MEW 




3.400 


3.400 


3.400 


«, 




3.600 


3-600 


3.400 


DEC 




tNR 


!NR 


3.800 


IM 




INR 


3.600 


3.600 























SITE 3 
STANDING FREE FLOW 



8.050 



7.iifl 



3.400 
3.700 



2.800 
3.700 



TABLE 5 
DRINIING UATER SURVEILLAiCE PROGRAH LAiCE HWON UATER SUPPLY SYSIEH 1937 



UAlEi TREATMENT PLANT 



ilSTRlByTION SYSTEM 



SITE 



TYPE 



iAU 



AMMONIUM TOTAL (H6/L ) 

JAN .002 <I 

FEB .018 

MAR .020 

APR .006 <T 

MAY -OK 

JUN .016 

JUL .014 

AUG .010 

SEP .016 

OCT -004 <T 

NOV .012 
DEC )NR 



TREATE01 IREATED2 
FREE FLOH 

DET'N Limit - 0.002 

BDL BDL 

,0t& .006 «T 

.010 .008 <T 

.004 <T .002 <I 

.002 BDL 

,004 <T .004 <I 

.008 <T .010 

.004 <T BOL 

.006 <t .004 <f 

.002 <T BDL 

BOL BOL 

fMR BPL 



SITE1 
SIANPING FREE FLOy 

aJIDELINE - .OS CF2} 



.010 
.014 



til 



INR 



.006 


<T 


.008 


<T 


BDL 




.006 


<T 


.008 


<T 


.004 


<T 


BDL 




mi 




IN8 





SITE 2 
STANDING 



.014 

ISO 
.008 <T 

.004 <T 



.004 <T 
BDL 



FREE FLOU 



.006 •<! 
.004 <f 



.002 <T 
BDL 



SITE 3 
STANDING 



FREE FLOU 



BOL 
,006 <T 



BOL 
.006 <T 



NITRITE (MG/L 

JAN 
FEB 
MAR 
APR 
HAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 



.002 


<T 


.006 




.007 




.001 


<T 


.002 


<¥ 


.003 


<f 


.005 




.003 


<J 


.005 




.004 


<T 


.003 


<T 



BOL 




002 


<T 


002 


<T 


001 


<T 


m 




001 


<T 


002 


<T 


004 


<T 


003 


<T 


002 


<T 


001 


<T 



DET'N LIMIT = 0.001 

BDL 

,002 <T 
.001 <T 
BDL 
BDL 
BDL 

.002 <T 
.001 <T 
,002 <T 
BDL 
BOL 



GUIDELINE = 1.000 (Al) 



,002 <1 
,009 



IRE 



.002 <T 


mk 




BDL 




.001 


<T 


.002 


<T 


,ii3 


<1 


BIL 




Mi 


<1 



.008 

ISO 
,002 <1 

.002 <T 
.001 <T 



i':S0 
.001 <T 

.001 <T 



.ML 



BDL 
.003 <f 



BDL 
.002 <I 



TABLE 5 
m INK INC ywlER SURVEILLANCE PROGRAM LAKE MORON UATER SUPPLY SYSTEH 1987 



WATER TREATMENT PLANT 



DISTRIBUTION SYSTEH 



SITE 



TYPE 



MM. 



TREATEDI 



TREATE02 
FREE FLOW 



SITEI 
STANDING 



FREE FLOy 



SITE 2 
STANDING 



FREE FLOy 



SITE 3 
STANDING 



FREE FLOy 



PEC 


lii 


TOTAL NITRATES (HG/L 


) 


,.jjyi 


.410 


FEB 


.485 


HAR 


.635 


APR 


.335 


MAY 


.295 


JUtt 


.290 


JUL 


.285 


Aue 


.270 


SEP 


.235 


OCT 


.245 


KOV 


.310 


bEC 


>NR 



INR 



bm. 



INR INR 

GUIDELINE = 10.000 (Al) 



VOL 



BDL 





DEI- 


'U LIMIT 


= .020 


,425 






.435 


,490 






.505 


,635 






.610 UAL 


,325 






.400 


,305 






.310 


,285 






.310 


,280 






.290 


,270 






.270 


,235 






.230 


,245 






.245 


,305 






.300 


INR 






.315 




DET' 


'N LIMIT 


= .020 


,120 






.130 


,110 






.070 <T 


,150 






ISM 


,090 


<T 




.080 <T 


,080 


<T 




.060 <T 


,060 


<T 




BOL 


.080 


<T 




.080 <T 


,100 






.060 <T 



.445 
.515 



IRE 



INR 
GUIDELINE - 



.080 <T 
.180 



.410 

.315 

.290 
.290 

.245 

.240 

.305 

INR 



.570 

ISO 
.285 

.270 



.320 
.310 



.570 

ISD 
.280 

.270 



.310 
.315 



^Mm- 



.375 

.405 



NITROGEN TOI KJELD (MG/L > 

4AN .190 

FES .190 

MAR .200 

APR .150 

HAY .180 

JUN . 130 

JUL -140 

AUG * .130 



IRE 



N/A 



.080 <T 
.130 

.060 <T 
.080 <T 
.080 <T 



,140 

.050 <I 
.130 

.080 <T 



.140 

. 100 
.080 <T 

.090 <T 



.110 
.150 



.120 
.190 



TAiif 5 
OilNKING UATEi SURVEILLANCE PROQRAN LAKE HURON UATER SUPPLY SYSTEH 1fS7 



yilEi TREAIMEMT PLANT 



ijsriieyTioii sfSTEN 



SITE 





RAW TREATED1 


tilATEDl 




SITU 




SITE 2 SITE 3 




TIffi 


















FiiE 


FLOU 


STAND 


ING 


FREE 


FLOU STAMDING FREE FLOU STAMDIN6 FREE FLOW 


















SEP 


.140 .100 




.090 <T 




rs. 




-090 <T 5 . * 


OCT 


.160 .130 




.100 




,* 




.110 


NOV 


.150 .100 




.090 <T 




. 




.100 .090 <T .090 <T « 


DEC 


ISN ISM 




.070 <T 




ISM 




ISN .100 .090 <T 



m (DMSNLESS ) 

JAN 
FEB 
HAR 
APR 
MAY 
JUN 
JUL 
AUJQ 
SEP 
OCT 
NOV 
DEC 



PHOSPHORUS FIL REACT CMG/L 



DET'N LIMIT - H/A 



iUIDELliE • 6.S-i,5(A4) 



S.240 


a. 050 


i.ooo 


■«: 


, 




,11 


• 


e.040 


7.780 


7.690 


7.760 


7.740 




. 


. 


a. 280 


8.170 


iSH 


8.070 


a. 050 




a.o5o 


8.060 


8.200 


7.990 


7.880 


- 


. 




i 


. 


8.240 


8.070 


7.950 


* 


8.020 




7.730 


7.750 


8.410 


8.080 


7.950 


» 


8.110 




7.920 


7.870 


8.380 


7.950 


7.900 


IRE 


7.960 




. 


. 


8.300 


7-820 


7.670 




. 




7.860 


7.780 


8.270 


a. 000 


7.820 


«. 


7.990 




i- 


;• 


8. 250 


8.030 


7.990 


•■ 


7.980 




. 


. 


8.200 


8.080 


8.060 


w 


8.130 




8.130 


8.160 


INi 


INR 


8.200 


INR 


INR 




6.120 


8.150 


J/L ) 




DET'M LIMIT s .5U 


G/L GUIDELINE ^ 




N/A 







8.000 
7.740 



7.960 
7.740 



JtM 
FEB 
HAR 
APR 
MAY 



.003 
.008 
.009 
.005 
.000 



wt 


.^.. 


001 <T 


. 


001 <T 


.001 <T 


001 «T 


.001 <T 


000 


.001 <T 



TAiti S 
PRINKING yATEl syRVElLLANCe PROGRftN LAKE HUROII UAIER SUPPLY SYiTEH 1917 



UATEK TREAfMENT PLANT 



DISTRIBUTION SYSTEH 



SITE 



TYPE 



RAU 



TREATED1 



TIEATEPi 
FREE FLOy 



SITE1 
STAND lie 



FiEE FLOy 



SHE E 
SIAiOlNi 



FREE FLW 



SirE 3 
STAND I Mi 



fRElE FILiQy 



JUN 
iUt 

&m 

SEP 
OCT 
NOV 

PHOSPHORUS TTL-UNFIL (MG/L 

F£B 
HAR 
APR 
BAT 
JFUN 
JUL 

Am 

SEP 
OCT 
MOV 

DEi: 



.000 


<T 


.000 


<T 


.000 


<T 


.001 


<l 


,001 


<T 


.003 




,000 


<T 


.000 


■ST 


.001 


<T 


,000 


■c| 


iBii 




.000 


<T 


BDL 




BDL 




.003 




.001 


<l 


.001 


<T 


.om 




Mi 




INi 




.004 




L 


> 




DET' 


'N LIKIT = .002 


.#»: 




.002 




* 




.11« 




BDL 




. 




.oiii 




BDL 




.003 


<T 


.020 




1007 


<T 


.004 


<T 


,004 


<T 


BDL 




ML 




BOL 




BOL 




li'L 




.002 


<T 


BDL 




.003 


<T 


.002 


<T 


.005 


<T 


BDL 




.006 


<T 


.003 


<T 


.003 


<T 


.003 


<T 


BDL 




.007 


<T 


.002 


<T 


BDL 




,002 


<T 


flMi 




ISM 




.004 


<T 



RESIDUE (TOTAL) (MG/L 

JAN 
FES 



DET'N LIMIT - 1. 



147 CRD 
1i2 CRO 



146 CRO 
163 CRO 



GUIDELINE ~ .40 (F2) 



GUIDELINE - 500. (A3| 



155 CRO 



155 CRO 



144 CRO 
153 CRO 



144 CRO 
151 CRO 



TABLE 5 
DRiiKING UATER SURVEILLAiCf PieKlRAM LAKE iURON UArER SyPPLf SYSTIH 1987 



UAIER liEATHENT PLANr 



OISTRIBUTION SYSTEIt 



ilTi 



■ffpi 



. MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

lURBIDlTY (Ffy 

JAN 
FEB 
MAR 
APR 
HAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 



RAy 


IREATED1 


¥REATED2 


SITE1 




SITE 2 






SITE 


3 








FREE 


FiOU 


SIANPINCa 


FREE FLOy 


STANDING 


FREE 


FLOM 


STANDING 




FREE FLOy 


























155 


1M CRO 




160 CRO 


157 CRO 


1S4 CRO 


165 CRO 




166 CRO 




m 




135 CRO 


137 CRO 




142 CRO 


,,. 


. 


. 




. 




w 




142 CRO 


146 CRO 




147 CRO 


,. 


148 CRO 


148 CRO 




150 CRO 




s 




140 CRO 


145 CRO 




144 CRO 


, 


142 CRO 


147 CRO 




146 CRO 




i. 




U2 CRO 


146 CRO 




146 CRO 


IRE 


147 CRO 


. 




. 




i! 




138 CRO 


142 CRO 




141 CRO 


;.<». 


. 


146 CRO 




146 CIO 




b 




UO CRO 


145 CRO 




145 CRO 


^ 


144 CRO 


.: 




• 




m. 




138 CRO 


140 CRO 




142 CRO 


, 


141 CRO 


. 




J. 




M 




139 CRO 


141 CRO 




141 CRO 


. 


141 CRO 


143 CRO 




143 CRO 




m 




INR 


INR 




144 CRO 


INR 


IMR 


145 CRO 




144 CRO 




*; 





13 


300 


12 


800 


20 


000 


1 


330 


1 


.470 


1 


.050 


1 


.560 




.860 


2 


.000 


1 


.220 


1 


.580 




ISM 



OET'N LIMIT = .02 



CyiDELlNE = 1.00 CAD 



180 


.200 




. 


230 


.100 




.100 


390 


ISM 




.140 


160 


.210 




. 


120 


.040 


<T 


m 


100 


,140 






230 


.120 




IRE 


460 y 


.330 




• 


150 


.110 




m 


520 


1.150 




m 


130 


.070 


<T 


. 


!SM 


.030 


<T 


ISM 



470 


• 




m 


1W 


.200 




,il« 


090 <T 


-230 




^111 


120 


.270 




,w 


150 


. 




m 


, 


.300 




«iii 


.110 


'.. 




.,, 


120 


■■# 




-, 


090 <T 


.150 


UNM 


.HQi 


ISM 


,070 


<T 


.OSffl «T 



.290 
.230 



.170 
.180 



TABLE 5 
DRINKING yATER SyRVEiLLAIICE PROGRAM LAKE HORON UATER SUPPLY SYSTEM 1987 



WTER TREATHENT PLANT 



OlSTRlByTlON SYSTEM 





Slfi 


RAU 


TREAIE01 






TREATE02 


SITEl 








SITE 2 




SITE 3 






TYPE 






































FiEE FLOy 


STANDING 


FREE 


FLOy 




STANDING 


FREE FLOU 


STANDING 


FREE FiOy 




METALS 




























ALUMINUM (MG/L 


> 






OET 


N 


LIMIT - .004 


GUIDEiLINE = 


.10 


(A4i 










JAN 




.190 


.070 






.063 






. 




1. 


'Ik 


.051 


:..ttii" 


FEB 




.085 


.031 






.025 


.041 




.041 




a 


m 


.045 


jm. 


HAR 




.300 


.048 






.043 


.036 




.039 




.036 


.035 


,* 


'* 


APR 




.009 


.073 






.067 


. 




. 




. 


. 


■1 


_ 


HAY 




.010 


.087 






.065 


m 




.075 




.011 


.041 


m 


m 


JUN 




.012 


.080 






.067 


. 




.100 




.046 


.062 


•■» 


;£ 


JUL 




m 


.110 






.150 


(BT 




.170 




. 


. 


* 


» 


AUG 




.028 


.200 






.160 


B 




. 




.110 


.120 


■? 


W 


SEP 




.023 


.210 






.170 


» 




.140 




. 


• 


ii 


* 


OCT 




.022 


.130 






.270 


:X 




.110 




* 


. 


- 


. 


NOV 




ll't 


.110 






.098 


;• 




.110 




.033 


.037 


* 


» 


DEC 




M' 


INR 






.017 


(NK 




INR 




.005 


.022 


_. 


»' 













.. 




















BARIUM (MG/L 


J 






PET 


'H 


LIMIT = 0.001 


OUIDELINE = 


1.000 


(Al) 










jn 




.013 


.012 






.012 


. 




^, 




a 


« 


.012 


.012 


FEB 




.016 


.015 






.015 


.015 




.014 




, 


., 


.014 


.013 


MAR 




.017 


.014 






,014 


.014 




.013 




.014 


.014 


m 


m 


APR 




.012 


.011 






.012 


> 




. 




'. 


- 


i 


J 


MAY 




.015 


.013 






-015 


» 




.013 




-014 


.014 


ii 


m 


JUN 




.013 


.013 






.012 


i: 




.012 




.013 


.012 


» 


m 


JUL 




.014 


.015 






.014 


tit' 




.015 




. 


. 


n 


m 


AUfi 




.011 


.012 






.011 


.» 




. 




.012 


.012 


S! 


■- 


SEP 




.012 


.012 






.014 


.1 




.014 




. 


- 


Kl 


■» 


DCT 




.012 


.012 






.011 


., 




.011 




ii 


m 


m 


* 



fMLiE 5 
DIINilNG MATER SyRVEILLANCE PROGRAM LAKE HUROM yAlEi SUPPLY SYSTEM 1987 



lAIER IREATHENT PLANT 



ilSTRIBUTIQN SYSTEM 



irtf 



IfEI 



NOV 
DEC 



BORON (MG/L 

JAN 
FEB 
HAR 
APR 
HAY 
JUN 
JUL 
AIM 
SEP 
OCT 

mt 

DEC 

CADMIUM (UQ/L 

JAM 
FEB 

HAR 
APR 

HAY 

Mf 
JUL 



RAU 


TREATED 1 


TREATED2 SlfEl 




SITE 1 SITE 3 








FREE FLOy STANilNG 


FREE FLOy 


STANDING FREE FLOW SfAiDlNG 


FREE FLOU 














IIS 


.011 


.011 


.011 


.011 jQil p 


, 1^. 


IMR 


IMR 


.011 !NR 


INR 


.012 .012 


• 



.020 
.020 
.020 
.010 <T 
.020 <T 
.030 
.010 <T 
.010 <T 

BDL 

BDL 
.020 <T 

INR 



IDl 
POL 
SOL 

eoL 

SOL 

BDL 

3.000 



OET'N LIMIT "^ 0.01 



020 


.020 


020 


.020 


BDL 


BDL 


010 <T 


.010 <T 


020 <T 


.020 <T 


030 


.030 


010 <T 


BDL 


010 <T 


tis 


BDL 


.010 <T 


010 <T 


BDL 


020 <T 


.020 <f 


tNR 


.018 <I 


DET'( 


i LIMIT = 0.3QI 


BDL 


BDL 


BDL 


mi 


BDL 


mi 


aoL 


SDL 


BDL 


BOL 


BDL 


mt 


BDL 


mi 



GUIDELINE = S.OOO (Al) 



.020 
BDL 



ilT 



INK 



.m& 




.020 




.020 


<T 


.020 




.010 


<T 


.010 


<T 


.010 


<T 


.020 


<T 


INR 





tUIOELlllE - 5.000 (Al) 



IDL 
BDL 



HI 



BDL 
B&L 

BOl 

BDL 
BUI 



.020 
BDL 



.020 
.020 



BOL 



.030 «T 
.020 



BDL 



.031 <r 
.013 <T 



.020 <T 

.Mi' 



.033 <f 

.015 <l 



M4 



BDL 
BDL 



BDL 



BDL 
BDL 



BDL 



BDL 
BDL 



TABLE 5 
OR INKING UAIER SURVEILLANCE PROGRAM LAKE HURON yATER SUPPLY SYSTEM 1987 



yAlER TREAIHENT PLANT 



OISTRIBUTiON SYSTEM 



SITE 



TYPE 



RAW 



TREATED 1 



TREATE02 
FREE FLQM 



SITE1 
STANDING 



FREE FLOU 



SITE 2 
STANDING 



FREE FLOU 



SITE 3 

STANDING 



FREE FLOU 



AU& 
SEP 
OCT 
NOV 
DEC 



COBALT (MG/L 

JAM 
FEB 
MAR 
APR 

HAY 
JUN 
JUL 
AUB 
SEP 
OCT 
NOV 
DEC 



BOL 
BDL 
BOL 
MS 

iNR 



8t>L 

mi 

BDL 
BDl 
BDL 
BDL 
BDL 
BDL 
,001 
BDL 
(IS 
!NR 



BOL BDl 

BDL BDl 

BDL BDL 

BDL BDL 

I MR BOL 

DET'N LIMIT ~ 0.001 

BOL BDL 

BOL B&L 

BOL BOL 

BDL BDL 

BOL BDi 

BOL BDL 

BDL BDL 

BOL BOL 

.001 ' BDL 

BOL BDL 

BDL BbL 

INR BOL 



INR 



BDL 
BDL 
BDL 
INR 



GUIDELINE s 1.0 



m 

ML 



IMR 



BOIL 
BOL 

BOL 
BOL 
BDL 

.001 
BDL 
BDL 
INR 



(H) 



BOL 



BOL 



BOL 
BOL 



'WBL 



iiL 



BOL 
B@L 



BOL 
BDL 



BDL 



BDL 
BOL 



BDL 



BDL 
BOL 



CHROMIUM (MG/L 

M 

HI: 

iil 



BDL 
BDL 
BOL 
BDL 



BDL 
BDL 
BDL 
BDL 



DET'N LIMIT = 0.001 



ilL 

IiL 



GUIDELINE - .05 



(AD 



Mi: 



BDL 
BDL 



'HI 
.at 



BDL 
BDL 



BDL 



lABLi 5 
KIMKIHS yATEIl SUiVilLLMCi PROiiAM LAKE liUiON UATER SUPPLY SYSIiil If 87 



HAfiR TifATMENT PLANT 



DISTRieUTION SYSTEM 



ilft 



flKB 



MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

COPPER (HG/L 

•iiilLli 

FEB 
MAR 
APR 
MAY 
JUM 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 



iAU 



SDL 
BOL 
BDL 
BDL 
BOL 
.001 
IIS 
INR 



.003 
.002 
.002 

BDL 
.001 
.001 
.004 
.006 

BDL 
.002 

IIS 

INR 



IRON (MG/L I 

JAN 



naiUfi 


TREATED2 


SITE1 






SITE 2 






SITE 


3 








FREE 


FLOU 


STAMOlNGi 


FREE 


FLOU 


tTAiil 


lio 


FREE 


FLOy 


STAiDlNG 




FREE 


FLOy 


-OOt 




Ml 


K 




.001 




iiL 




m 




m 




.« 


mi 




BDL 


,- 




sm. 




BIOL 




PI 




m 




* 


16i 




BDL 


IflT 




mi 




, 




■ 




m 




■« 


-OOt 




.001 


m 




, 




.Ml 




jw 




• 




a 


mi 




BDL 


s 




BDL 




-m 




■ 




m 




m 


Mi 




.001 


m 




.001 




m 




a 




m 




m . 


.001 




.001 


. 




.001 




..iiii 




Mi 




m 




" 


INR 




.002 


INR 




INR 




.001 




Jli 




s 




" 



,\m 



DET'N LIMIT = .001 

.004 .WW 

Am .001 

.crai .003 

.OOa B0L 

.004 BQL 

.001 .003 

.mz .001 

.00^ .004 

.003 .001 

.002 .001 

.002 BOL 

tiat Hi 

DsEf'N LIMIT = .002 

,00% HIL. 



GUIDEIIME =1.0 



(A3) 



«^l^ 



.023 
.020 



IBT 



INR 



GUIDELINE 



.004 
.003 

.003 
.004 
,093 

im 

.300 (A3} 



.010 
.010 



.an 

1.500 
.iSO 

.3io 



.3Si 
1 , 000 



.057 

.066 
.0^ 

.120 



.200 



.016 



TABLi 5 
DRIMKIiG UATER SURVf ILLAMCi PROGRAM LAKE HURON yATiR SUPPLY SYSIfH 191? 







UATEi 


TREATMENT 


PLANT 




DISTRIBUTION 


SYSTEM 
















SITE 
































RAU' 


IRiAIEDl 


ffiiATEi2 


SITEI 






SITii t 




SITE 


3 








TYPi 




























.......J.-......., 










FREE FLOy 


STANO'INIi 


IFREE 


FLOU 


iTANDlMG 


FREfE FLOU 


STANDING 


... 


FilE FLoy 




FEB 




.139 




.006 


.002 


«• 




.003 




# 


.011 


.014 




MAR 




.300 




.004 


jooa 


.mi 




.004 


.008 


.Oil 




,. 


, 




APR 




.015 




.001 


.002 


« 




. 


, 


. 




a 


* 




MAY 




.046 




BDL 


.033 


,. 




BDL 


.004 


.Ml 




m: 


■« 




JUN 




.110 




.022 


.076 


» 




.075 


mi 


!!■. 




m 


m 




JUL 




.019 




BDL 


BDL 


iW 




BDL 


. 


, 




w 


■* 




AUG 




fi&L 




.037 


§01 


* 




. 


mt 


.QOi 




It 


m 




SEP 




.ooa 




.015 


-410 


,. 




.006 


„ 


... 




w 


,, 




OCT 




.030 




BDL 


.014 


;« 




BDL 


:«f. 


* 




i; 


■* 




NDV 




US 




.004 


.004 


m 




.005 


.004 


.018 




.. 


- 




DEC 




INR 




!NR 


BDL 


m 




I'iR 


.008 


.003 




• 


• 




MfRCURY (UG/L 


) 








DiT'N LIMIT = 0.010 


GUIDELINE = 1 


.000 CAD 














JAi 




BDL 




BDL 


BDL 


» 






« 


!»■ 




•■ 


BDL 




FEi 




.010 




.010 


BDL 


-. 




BDL 


,, 


'W-' 




p 


.010 




MAR 




.010 




.010 


SDL 


m 




BDL 


,i 


BDL 




»; 


-m 




APR 




BDL 




.010 


BDL 


, 




, 


'• 


. 




»■ 


:«l 




MA¥ 




.01 




.010 


BDL 


» 




BOL 


,g 


BDL 




'm 


, 




JUN 




.020 




.020 


BDL 


a 




BDL 


m 


,010 




■>'' 


>1 




JUL 




.010 




.010 


.010 


i 




BDL 


, 


, 




*■■ 


,. 




AUG 




.020 




.020 


.010 


» 




. 


* 


.020 




m 


« 




■iW 


■' 


,03.0 




.OJO 


BDL 


. 




.030 


. 


,.' 




» 


, 




mt 




.020 




.020 


.020 


• 




.010 


a 


4 




i. 


;« 




NOV 




.020 




.020 


.010 


« 




.010 


^ 


.010 




,,,- 


^ 




DEC 




!SS 




!SS 


BDL 


, 




ISS 


. 


BOL 




. 


. 



































lABLE 5 
DilNKlNG UATER SUi¥EILLAiCE PiOGRM LAICE HUROll KAtER SUPPLY SYSTEM 1907 



UATER TREATMENT PLANT 



SITE 



TYPE 



RAW 



TREATE01 



TREAT ED2 
FREE FLOU 



DlSTiliUTIOli SYSTEH 



SIIEl 
STANDING 



FREE FLOU 



SITE 2 
STANDING 



FREE FLOU 



SITE 3 
STANDING 



FREE FLOU 



MANGANESE (HG/L 

JAM 

FEB 

HAR 

APR 

MAY 

JUR 

JUL 

AUG 

SEP. 

OCT 

NOV 

DEC 

MOLYBDENUM (MQ/L 

JAN 
FEfi 
KAR 
APR 
HAY 
JUN 
JUL 

Aue 

SEP 

CST 
NOV 



DET'M LIMIT 



.001 



GUIDELINE = .050 



(A3) 



.005 
.005 

,.SiiF' 

.001 
.001 
.002 
.001 
.001 
.001 
.00^ 

lis 

INR 



BDL 
BDL 

mL 

BDL 
BDL 
BOL 
BDi 
BDL 
.001 
BDL 
IIS 



.001 iOL 

.001 WSl 

.001 .001 

BDL mi 

.001 B^ 

.iQI .001 

.001 .001 

,001 BDL 

BDL .QQ1 

BDL .001 

.001 ,001 

I MIR BDL 

DET'M LIMIT = 0.001 



BOL 


POL 


BDL 


.001 


BDL 


.001 


BOL 


BDL 


BOL 


BDL 


101 


BOL 


001 


&DL 


BDL 


BOL 


Oil 


BDL 


BDL 


BOL 


BDL 


BOL 



BDL 


BDL 


BDI 


BDL 


* 


. 


;*: 


BOL 


. 


BDL 


IBT 


.001 


f 
m 


SOL 


■m 


BOL 


m. 


.001 


IMR 


IHR 



GUIOELINE - .50 



BDL 
BOL 



IBT 



.001 
BDL 

BM. 
BDL 
BOL 

.001 
BOL 



(H) 



.001 

.001 
.001 

.001 



.002 
.002 



^L 

mi 

KtiL 
BDL 

BOL 



.001 
BDL 

.001 



.002 
.001 



BiL 



BDL 
BDL 



BDL 



BDL 



.001 
BDi 



.002 
BOL 



BOL 
BDL 



.001 
.001 



TAiLE 5 
DRliKIiG MATER SURVIILLAMCE PROGRAM LABI HURON UATER SUPPLY SYSTEM IfS? 



UATEi IREAIMEMT PLANI 



DISTiieUriON SYSTEM 



.SI III 



TYPE 



RAU 



TREATED1 



TREATED2 



IFREE FLOU 



SUIT 



STANDING 



iFREf FLOy 



SITE 2 
STANDING 



FiiE FLOW 



SITE 1 
STANDING FREE FLOy 



NICKEL (MG/L 

JAN 
FEB 
HAR 
APR 
MAY 
JUK 
JUL 
AUG 
SiP 
OCT 
MOV 
BEC 

LEAD (MG/L 

JAN 
FEB 

MAR 
APR 

HAY 
JUtt 
JUL 
AUG 



Iftt 



BDL 
BOL 
BDL 
BDL 
BDL 
EOL 
BOL 

.001 
US 



mi 

BDL 
.005 

mi 

BDL 

BDL 

BPL 

.005 



I MR BOL 

DiT'i LIMIT = 0.001 



002 


■m. 


003 


B&L 


BDL 


BOL 


BOL 


BOL 


002 


BDL 


BDL 


BDL 


002 


BDL 


.002 


BOL 


.004 


mi 


.001 


BOL 


.002 


.002 


!NR 


.001 



DET'll LIMIT = 0.003 

iOL SOL 

BDL BDt 

.004 BDL 

BOL BDL 

PDL BDL 

BDL .004 

BOL G^L 

BO'L ML. 



lilR INR 

GUIDELINE s .05 (F3) 



ML 



BDL 



BDL 
BDL 



IW 



TMR' 



BDL 
BDL 

BDL 
BOL 
.002 

BOL 
-Oil 
.002 

INR 



GyiOELlNE = .050 (Al) 



PDL 
.007 



iW 



BDL 
.005 

BDL 
BOL 
IDL 



mi 
mi 

BOL 
BDL 



BXH 

.001 



.042 

.065 

.030 

.020 



BDL 



BDL 
iOL 



BDL 



BOL 
BDL 



BDL 
BOL 



BDL 

mi 



.025 
.014 



BOL 
BDL 



.006 

BDL 
.006 

. 009 



TABLE 5 
DilttKIiG UAYER SURVEILLANCE PROGiAH LAKE iyiON yATER SUPPLY SYSTEM 1f87 



UATER TREATHENT PLANT 



ilTK 



Mm 



■WW 



riEAIEDl 



IREAIED2 
FREE FLOU 



DiSIilBUTlON SYSTEH 

i 



SITE1 
STAND INS 



FREE FLOW 



Sire 2 

STAMPING 



FREE FLOy 



SITE 1 
STANDING 



FREE FLOU 



SEP 


SOL 


BDL 


BDL 


OCT 


BDL 


BDL 


BDL 


NOW 


IIS 


BDL 


.005 


DEC 


INR 


INR « 


BDL 



hl 



STRONTIUM (MG/L 



IMW 



INR 



DET'N LIMIT = .001 



GUIDELiNE = 2.00 



(H) 



.Pit 
.044 



JAN 




.095 


.{196 






.098 


, 


"«iL 


- 


FEB 




.150 


.160 






.150 


.130 


JH 


. 


MAR 




.170 


.1&Q 






.160 


.130 


,tP 


.150 


APR 




.092 


.091 






.100 


A 


»i 


. 


MAY 




.120 


.130 






.150 


«l 


,m 


.140 


JUN 




.100 


.100 






.100 


m 


.097 


,100 


JUL 




.120 


.120 






.120 


(IT 


.120 


- 


AUG 




.096 


-09S 






.089 


« 


. 


»098 


SEP 




.130 


.130 






.120 


m 


.120 


.. 


OCT 




.089 


.090 






.088 


» 


.OSS 


. 


NOV 




IIS 


,087 






.090 


, 


.088 


.091 


DEC 




INR 


• NR 






.088 


INR 


INR 


.092 






















URANIUM (UG/L 


) 






DET' 


'M LIMIT 


= .02 


fiUIOELINE : 


= 20. (A2) 




JAN- 




,1501 


.260 






.270 


» 


■ 


s. 


FEB 




.270 


.210 






.210 


BDL 


m. 


. 


MAR 




.260 


.210 






.190 


.160 


.m 


.130 


APR 




.ISO <T 


.150 


<T 




.150 <T 




* 


. 


MAY 




.220 


.150 






.140 


. 


-Hi 


.040 



BDL 



.150 

.150 
.100 

.098 



.092 

.090 



,180 
. 130 



.093 
.120 



.093 
,120 



JIIIL 



.240 
BDL 



TUBLE 5 
OR I NIC I NG yATER SUiVEILLANCE PROGRAM LAKE HURON yATER SUPPLY SYSfEH 1987 



yATER TREATMENT PLANI 



DISTIilBUriON SYSTEM 



JUL 
AUG 
SEP 
OCT 

mv 

DEC 



VANADIUM (HG/L 

JAN 
FEB 
MAR 
APR 
lilAY 
JUN 
Ml 
AUG 
SEP 
OCT 
NOV 
DEC 

ZINC (f4G/L 

m 

FEB 



SITE 



TYPE 



RAM 



.150 
.220 
.020 
.190 
AQQ 
,220 

tm 



.001 
.001 
.001 
BDl, 
BOL 
BDL 
BOL 
BOL 

eoL 

BOL 



.004 
.002 



TilEATEDl 


TREAIiD2 


SIIEI 






SITE 2 






SITE 


3 




FREE FLOW 


STANDING 


FREE 


FLOy 


STANDING 


FREE 


FLOy 


STANDING 


FREE FLOU 






















.050 


.060 


m 




.110 


.040 




.030 




» 


.060 


.100 


m 




.110 


. 




« 




m 


, .010 


IIS 


m 




. 


-020 




.020 




* 


.140 


.130 


V: 




.120 


p 




. 




» 


.230 


.290 


s 




.270 


»! 




. 




» 


.150 


.160 


,, 




.170 


.120 




.150 




, 


INR 


.100 


111 




INR 


BDL 




.100 




■ 



OET'N LIMIT 



.001 



BOL 
BDL 
BDL 
BOL 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
BDL 
(NR 



.010 
.012 



BOL 

M 

ML 

iK 

Mb 

IfL 
BiL 
BOL 
BDL 
BDL 
BDL 
BDL 

DET'N LIMIT = .001 

.001 
.001 



GUIDELINE - .10 (H) 



WL BDL 

Ml .001 

BDL 
BOL 

I if BDL 

BDL 

« BDL 

m " mi 

IB (NR 

GUIDELINE - 5.00 {A3) 



BDL 
BOL 



.Mi 



WL 



BDL 



BDL 
BOL 



BOL 



BDL 
BDL 



.025 



.003 



.048 
.012 



.002 
.002 



MAR 
APR 
HAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 



TABLE 5 
DRINICING UATER SURVEILLAMCE PROGRAM LAKE HURON UATER WPPU SYSTEM 19a? 





yATEi 


IREATMENI 


PLAIIT 






PISTRIBUTIOM SISIEN 












SlTli 




























RAM 


TREATED1 


flEATEDZ 


iiffi 




SITE 2 






SjfE 3 




Tire 


































FREE 


FLOy 


STANDING 


FREE FLOW 


STANilMi 


FREE 


fLW 


STANDING 


FREE FLOU 




.001 




.«^^ 




.004 


.014 


^jm 


.022 




..JUI; 


.'jpi^ 






.002 




.005 




BOL 


« 


, 






. 


«: 






.004 




,1107 




.002 


•• 


.am 


.091 




.ooa 


,-, 






.002 




.011 




BOL 


, 


-0<K» 


.024 




.005 


«! 






.012 




.oia 




.005 


III 


.006 


. 




. 


* 






.130 




aw 




.310 


» 


, 


.440 




.^40 


m 






.002 




.007 




.001 


• 


.004 


. 




. 


»': 






.005 




.003 




BDL 


n 


.001 


. 




. 


,,■■ 






IIS 




.006 




BOL 


. 


.002 


.015 




.003 


m 






INR 




tm 




.002 


INR 


IMR 


.IfO 




.004 


.« 





imiE s 

DRINKING WATER SURVEILLANCE PROGRAM LAKE MyRON UATER SUPPLY SYSTEM 1987 



MATER TREATMENT PLANT 



DISTRIBUTION SYSTEM 



SITE 



TYPE 



RAU 



CHLOROAROMATICS 
123 TRICHLOROBENZENE (NG/L } 



TREATED! 


TREATED2 


SITE1 




SITE 2 




SITE 3 




-' 




FREE FLOU 


STANDING 


FRfE FLOy 


STANDING 


FREE FLOy 


STANDING 


FREE FLOU 
























DET'N LIMIT - 5.000 



GUIDELINE - 10000, (I) 



JAN 
FEB 
HAR 
APR 
MAY 

jm 

JUL 

AUa 

SEP 
OCT 

iidv 

DEC 



BDL 


BOL 


^m. 


mi 


BDL 


IPL 


am. 


BDL 


ML 


BOL 


BDL 


lit 


SOL 


iDL 


BOL 


BOi 


17.000 <T 


5.000 <f 


BDL 


BDL 


BOL 


BDL 


BDL 


-m 


BDL 


iOL 


SL 


BDL 


BDL 


iM 


BQL 


BDL 


'BK 


lis 


IIS 


ittL 



1245 T-CHLOROBENZENE (NG/L 



DET'N LIMIT • 1.000 



, BDL 

m BOL 

Si • 

^ 14.000 <T 
15.000 <T 

m BDL 

» BDL 

ILA 

m BDL 

IIS 

GUIDELINE - 38000. (D4) 



mi 

BDL 



BDL 



BDL 
11.000 <T 



BDL 



BDL 
BDL 



FEB 
MAS 
APR 
MAY 
JUN 
JUL 
AUG 
S£P 
OCT 



BDl 


BDL 


^L 


BDL 


BOL 


BDL 


BDL 


BDL 


BDL 


BDL 


1.000 <T 


BDL 


BDL 


BDL 


mk 


BDL 


HL 


BDL 


nik 


BDL 



"9SL 
BDL 

'Mb 

:|(tt. 

mk 
ML 
.n. 
IbL 
''tti. 
':Bft 



BOL 
BOL 

BOL 
BOL 
BDL 

BDL 

ILA 



BDL 
BDL 



BDL 



BDL 
BDL 



BDL 



TABLE S 
DlINICINl UATER SURVEILLANCE PROGRAM LAKE HURON UATEt SUPPLY SYSTEH 1f8? 



yATEt TREATMENT PLANT 



DISTilBUTICIM SYSTEI4 



fllE 



"IfPE 



DEC 

135 TRICHLOROBEMZENE (NG/L 

JAN 
FEB 

¥m 

mt 

HAY 

JUN 
Ml 

Aua 
sei* 

0CT 
HOV 
DEC 

HEXACHLOROETHAME (MG/L 

JAM 
FEB 
MAR 
APR 
HAY 

jm 

JUL 



RAU 


TREATED1 






TREATE02 


SITEI 






SITE 


I 






SITE 


3 












FiEE FLOy 


SIAWING 


FREE 


. FLOU 


STANDING 




FREE 


FLOy 


STANDING 




FREE 


FLOW 


BDL 


BDL 






BDL 


* 




WJl 








m 




e 






IIS 


IIS 






BDL 


■ 




IIS 




• 




BDL 




- 




- 


) 




DET 


>U 


LIMII = 5.000 


GUIDELINE = 


10000, CD4) 


















BDL 


BDL 






BDL 


'»'. 




^ 




u 




» 




ft 




BDL 


BDL 


BDL 






mi 


•:• 




BQi 




m 




. 




^. 




BOL 


BDL 


BDL 






BDL 


m 




eai 




m 




BDL 




m 




. 


BDL 


BDL 






11.000 <I 


,. 




. 




"! 




. 




m 




9 


BDL 


BDL 






BDL 


s 




BDL 




« 




BilL 




» 




m 


BDL 


BDL 






BDL 


,. 




BDL 




.« 




BDL 




9 




s 


BDL 


BDL 






BDL 


m 




SDi 




m 




:. 




» 




m 


BDL 


BDL 






BDL 


.- 




. 




s 




IDl 




» 




m 


BDL 


BDL 






BDL 


». 




ml 




'1 




m 




m 




m 


BDL 


BDL 






BDL 


.. 




ILA 




J 




. 




m 




m 


BDL 


BDL 






BDL 


ft 




mi 




'■I 




IDl 




m 




m 


IIS 


IIS 






BDL 


■ 




IIS 




■ 




iDL 




• 




• 


) 




DET 


'H 


LIMIT = 1.000 


GUIDELINE s 


1900. (D4) 


















BDL 


lii 






BDL 


, 




•I- 




. 




« 




<* 




BDL 


BDL 


iOL 






BDL 


«, 




mi 




'« 




, 




m 




BDL 


BDL 


BDL 






BDL 


* 




BDL 




.. 




BDL 




d 




. 


BDL 


9.000 


<T 




3.000 <T 


•. 




* 




;j 








'i 




* 


iOL 


BDL 






BDL 


m 




BDL 




,, 




BDL 




J 




:» 


BDL 


2.000 


<T 




BOL 


■ 




BDL 




,i 




BDL 




• 




1« 


BDL 


iDL 






BDL 


m 




BI^L 




'* 




. 




J 




» 



TABLE 5 
DilNKING yATEl SURVEILLANCE PROGRAM LAICE HURON UATER SUPPLY SYSTEM 1987 



she: 



TYPE 



WATER TREATHENT PLANT 



RAM 



AUG 
SEP 
OCT 

m\f 



liEATEDl 


TRiATED2 




FREI 


FLOW 


2.0O0 <T 




2.000 <T 


BDL 




BDL 


BDL 




ML 



im 



BDL 

IIS 



OlSTiieUTiON SYSTEM 

SITU 
STAND me FREE FLOW 



BDL 
I LA 
BDL 
IIS 



SITE 2 
STANDING FREE FLOW 



SITE S 
STAiDIMG FlEf FLOW 



5.000 <¥ 



BDL 
iOL 



TMLE 5 
DRINKING WATER SURVEILLAMCE PROGRAM LAKE HURON UATER SUPPLV SYSTEil 1987 



MATER TREAmENT PLANT DISTRIBUTION SySTfM 

lltf 

RAM TiEATEOl TREATED2 IITll SITE 2 SITE 3 

vm 

Ftif FLC3U STANDING FREE FLOW STANDING FREE FLOU STANDING FREE FLOW 



PESTICIDES & PCB 

ALPHA BHC (NG/L ) DET'N LIMIT ~ 1.000 GUIDELINE - 700. (G) 

JAM 3.000 <T 3.000 <T 3.000 <T s - s . * 3.000 <J 

FEB 2.000 <T 2.000 <T 2.000 <T . 2,000 <T ». . * 4.000 <T 

MAR 3.000 <T 2.000 <T 2.000 <1 „ 2.000 <T s 1.000 <T 

APR 1.000 <T 2.000 <T 2.000 <I j 

HAY DDL 3.000 <T 3.000 <T , 2.000 <T , 3.000 <T 

JUN 2.000 <T 3.000 <T 2.000 <T i 3.000 <T » 3.000 <T 



JUL BDL 2.000 <T BDL « 

AUG 2.000 <T 3.000 <l 3.000 <T * . » 2.000 -tT 

SEP ' BDL 2.000 <T BPL r 

OCT 2.000 <T BDL 2.000 <T * 

NOV BDL BDL BDL , SDL » 2.000 <T 

DEC IIS IIS 2.000 <T, . IIS . 3.000 <T 



2.000 


<T 


2.000 


<T 


2.000 


<T 


3.000 


<T 


BDL 




3.000 


-cT 


ILA 




SDL 




IIS 





LINDANE (NG/L ) DET'N LIMIT - 1.000 GUIDELINE - 4000.0 (A1) 

JAN BDL BDL 1.000 <T m * m m * l-OOO <T 

FEB BDL 1.000 <f BOL « BDL s * ■ 1-000 *T 

MAR 1.000 <T BDL fiDL „ BOl , git « - 

APR BOL BDL SDL « . - » ■ * 

MAY BDL 1.000 <T 2.000 <T « BDL » 1.000 <T . . « 

JUN BOL 1.000 <T 1.000 <T s 2.000 <T - 1.000 <T « , 

JUL BDL BELL BDL . BOL ^ m m ' 

AUG BOL HDL BDL m » - WL » • 

SEP BDL BDL BDL _ BDL m m « ' 

OCT BDL BDL BOL « J LA . » » » 



TABLE 5 

DRIMKIHG yATER SURVEILLANCE PROGRAM LAKE HUROi WATiR SUPPLY SYSTEM 1987 

DISTRIBUTIOM SYSTEM 

TREATED2 SIIEl SITE 2 SITE 3 

FREE FLOy STANDING FREE FLOW STANDING FREE FLOy STANDING FREE FLOy 

Kov i«i iDL mi *. m ,. bdl 

DEC iW IIS BW. :*: IIS e iOi . 





yATER TREATMENT PLAHT 


SITE 






RAy TREATED1 


TYPE 





MSif 5 
niNKlNG UATER SURVEILLANCE PROGRAM LAKE HURON UATIR mPPLf SYSTEti 19S7 



yATER TReATMiilT PLANT DISTRIBUIIM SfSIEM 



Sift 



RAU TREATEDf TREATE&l ilTEl SlfE 2 SUE 3 

FREE FLOy STANDINQ FREE FLOU STANDING FREE Flllf STANDING FREE FLOy 



NOV .100 yes .100 uci .ISO yes • .lOO yes • .iso yes . « 

DEC ISM ISM BDL . ISM . iOL 

ETHYLBENZENE (UG/L | « DET'i LIHIT - GUIDEIIME ~ 3400. (DSJ 

JAN BDL SDL t&L a . « • « BDL 

FEB BDL BDL B&i .BDL . « 4 BDL 

MAR BOL mi mi i 961 11 Ml m. 

APR BOL BOL BDL » . p « ^ « 

HAY BDL BDL BDL m «&i. m. IM- i m 

JUN BOL BDL BDL , BDL i BDL _» » 

JUL . .150 <T .150 <T » .100 <T s » . - 

AUG BDL .150 <T BDL , . » HIL ., i 

SEP eOL BDL BOL « Bii. if n « >< 

OCT BDL BOL .100 <T , BDi » . » ■ 

HOV BDL .050 <T .150 <T m. ^t » BBL . , 

DEC ISM ISM BDL . ISH . BDL 

1,1 DICHLOROETHYLINE «UG/L } Dil'l) LIMIT = GUIDELINE = 7.0 (Dl) 

im BDL BOL BDL ,, « * a fe BDI. 

FEB BDL BDL BDL « BDL • . f BDL 

MAR BDL BDL BDL , BDL . ML 

APR * BDL IOL 6DL , . a . * * 

MAY BDL BDL BDL » BOL . BDL » < 

JUtt BDL BOL .000 SPS « WOl % .000 SPS * . 

iUL « BDL BDL a KM. s * * * 



TABLE 5 
DRINICIIIG UATEl SURVEILLANCE PROGRAM LAKE HURON UATER SUPPLY SYSTEM 1987 



UATER TREATMENT PLANT 



DISTRIBUTION SYSTEM 



SITE 



TYPE 






TREAIED1 



TREATED2 
FREE FLOU 



SITE1 
ST AMD I NG 



FREE FLOM 



SITE 2 
SIANDING 



FREE FLOW 



SITE 3 
STAND liG 



FREE FLOW 





VOLATILES 


BENZENE (UG/L 


) 




JAN 




60L 


FEB 




SOL 


MAR 




BDL 


APR 




SDL 


KAY 




BOl 


JUN 




BDL 


JUL 




. 


AUG 




BOL 


SEP 




BDL 


OCT 




BDL 


MOV 




BDL 


DEC 




ISM 


TOLUENE (UG/L 


3 




Al 




«fe 


FEB 




601 


MAR 




BOL 


APS 




BDL 


MAY 




BDL 


iUN 




BDL 


JtUL 


, 


. 


AUG 


a 


BOL 


SEP 




BDL 


OCT 




BOL 



OET'i LIMIT = Q 



GUIDELINE -^ 5.0 



(PI J 



BDL 


BOL 


BDL 


BDL 


BDL 


BOL 


BDL 


BDL 


BOL 


BDL 


BDL 


.100 <T 


BDL 


BDL 


BOL 


BDL 


BOL 


BOL 


BDL 


BDL 


BDL 


.100 <T 


ISM 


BDL 




PIT'N LIMIT = 


BDL 


BOL 


BDL 


BDL 


BDL 


BOL 


BOL 


BDL 


BOL 


BOL 


BDL 


BDL 


BDL 


BOL 


BDL 


BOL 


BDL 


iDL 


BDL 


.000 APS 



BDL 
BDL 

BOL 
BOL 
BDL 

BDL 
BOL 
BDL 
ISM 



GUIDELINE = 100.0 



m 



BDL 
BDL 

BBL 

BDL 
BDL 

BOL 
BDL 



BOL 



BOL 
.150 <T 



BDL 



BDL 
BOL 



BDL 



BDL 
.100 <T 



BOL 



BOL 
BOL 



TiiLE 5 
OilNKING UATEi SUiVEILLlJICf PMeiAil IWE HURM yATER SUPiPLY SYSTEH 1987 



WTEi fiEAlMENT PLANT 



DISTRIiUTlOli SYSTEH 



tl'fl 

■mm 



KAY , aoi 

iUL 

AUa BDL 

SEP BDL 

OCT ' BOL 

mSt BOL 

tEC ISH 

TRICHLOROETHYLENE (U6/L 1 

JAN BOL 

Hi BOL 

MAS BOL 

AP^ BOL 

MAY BOL 

iUU BOL 

am BOL 

SEP SDL 

&CT BOL 

HOV BOL 

DEC (SM 

DICHLOROBtDMOMEIMANE (UG/L } 

JAM BOL 



TiEAliOl 




IREAIEDZ 




WEE FLOM 


16.000 




17.000 


22.000 




25.100 


17,000 




19.000 


17.500 




17.700 


17.200 




17.900 


13,000 




17.900 


18,900 




24.200 


ISM 




22.200 


Off'' 


'N 


LIMIT = 


BOL 




:Wfc 


iOL 




BOL 


iOL 




»DU 


BOL 




mi 


SOL 




BOl 


.200 <| 




BDL 


BOL 




BDL 


BOL 




BOL 


BOL 




SOI 


BOL 




Bm. 


BOL 




BOL 


rsM 




BDL 


DET 


'N 


LIMIT = 


7.000 




6.000 



SITil 






STANDING 


FREE 


FLOU 


* 




20.008 


», 




23.000 


»: 




19.000 


m 




18.400 


m 




22.600 


» 




19.200 


g- 




ISH 



SITE 2 




STAND I NG 


FREE FLOy 


m 


27.000 


fi 


22.200 



SITE 3 
STANDING FREE FLOy 



23.500 



15.000 
19.200 



lEIIDELliE s 5.0 (PI) 



BDI 
BDL 

BDl 

. BDL 

' BOL 

S^L 

^L 

m BDL 

tSM 

GUIDELIME - 350.0 (AH) 



BDL 

BDi 



BOL 

Pl 
DDL 

BDl 



iOL 
SOL 



ijOOQ 



TABif 5 
ORIHICING MATER SyRVEILLANCE PROGRAM LAKE HURON WATER SUPPLY SYSTEM 1937 



UATER TREATMENT PLANT 



DISTRIBUTION SYSTEM 



SITE 



TYPE 






TiEAIEDI 



TREATEDI 



FREE FLOW 



SITE! 



STAiDINIj 



FREE FLOy 



SITE Z 
STANDING 



FREE FLOW 



SITE I 
STANDING FREE FLOU 



AUG 
SEP 
OCT 
NOV 

DEC 



1,1 OICHLOROETHANE (UG/L 

JAN 
FES 
MAR 
APR 
MAY 
iUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 



6DL 


BDL 




BOL 


BOL 


.000 


APS 


.000 APS 


ffl}L 


BDL 




BOi, 


6DL 


BDL 




'Bit. 


ISM 


ISM 


DET'N 


BOL 


) 




LIMIT = 


BDL 


BDL 




« 


SOL 


BDL 




IBl. 


BOL 


BDL 




n 


BDL 


BDL 




IK 


BDL 


BOL 




mi 


BDL 


BDL 




.an. 


, 


BOL 




m 


BDL 


BOL 




'lOL 


BOL 


BOL 




BDL 


^L 


BOL 




BDL 


BDL 


BOL 




.000 APS 


ISM 


ISM 




BDL 



.000 APS 
iDL 
BDL 

I SMI 



GUIDELINE ~ N/A 



BDL 
BDL 

BOL 
BOL 
BOL 

BDL 
BDL 
BOL 
ISM 



BOL 



BOL 
BOL 



BOL 



BOL 
BDL 



BOL 



BDL 
BDL 



CHLOROFORM (UG/L 



DET'N LIMIT - 



GUIDELINE = 3S0.0 (AH) 



JAN 
FES 
MAR 
APR 



SOL 


10.000 


20.000 


BOi 


12.000 


20.000 


BDL 


12.000 


22.000 


601 


14.000 


23.000 



17.000 
27.000 



24.000 
17.000 



18.000 



TAiLE 5 
DRINtCING yATER SUiVEILLAMCi PROGiW LAKE HUiQN UATER SUPPLY SYSTEM 19S? 



yATEi TiEATMEMT PLMl 



DisnieuTiei sysiieh 



SHE 
TYPE 



RAW 



TRIATiDl 



TifATEDl 
PREf IFILOU 





PHEMOtlCS 










PHEMOL (UG,/L 


) 






DEfl 


1 LIMIT = 0.2 


JAN 


^ 




BDL 




• 


FEB 


.600 


<T 


BDL 




iDL 


MAIt 


.400 


<T 


.400 


<T 


.400 <f 


APR 


.200 


<l 


BDL 




BDL 


my 


I.40O 




.200 


<T 


.400 <T 


dm 


.200 


<f 


.200 


<T 


.400 <T 


m. 


WL 




BDL 




^mi 


AUG 


.200 


<f 


BDL 




'Mb 


«EP 


.400 


<I 


BDL 




'^ 


OCT 


IDL 




BDL 




.K 


iiov 


■it 




IDL 




mi 


DEC . 


iSK 




ISMI 




m. 



SITE! 
STANDING 



FREE FLOy 



SITE 2 
STANDING 



FREE FLOy 



SirE 3 

STAND I NO 



FREE FLOU 



GUIDELINE ^ 2.00 (A3} 



.200 <T 



TABLE 5 
DRINKING MATER SURVEILLANCE PROGRAM LAKE HURON UATER SUPPLY SYSTEM 1987 





UATEi TREATMENT PLANT 




DISfiliUTION SVSTiM 










SITE 


RAU TREATED 1 


TREATED2 


S1TE1 


SITE 2 




SITE 1 




TYPE 




FREE FLOy 


STANDING FREE FLOU 


STANDING 


FREE FLOW 


STANDING 


FREE FLOy 



SPECIFIC PESTICIDES 






) 






m 


BOL 






IDL 


BDL 






BDL 


100.000 


<T 


eo 


.000 <T 


BDL 






BDL 


fiOL 






BDL 


e)}L 






BDL 


IPE 






!PE 


BDL 






iDL 


BDL 






BDL 


BDL 






BDL 


^L 






BOL 


US 






IIS 



ATRAZINE (NG/L ) DET'l LIMIT = 50,00 GUIDELINE - 60000. lB3i 

JAN BOL iDL iit .1 . * = a ^^ 

fEB. BDL iOL 'Ml. a iDL m - * iOL 

HAR 100.000 <T 80.000 <T 60.000 <f , BDL ♦ 70.000 <¥ ., 

APH BDL BDL BDL s . a ■ * « 

MAY SDL BDL BDL * BDL .. BDL « r 



JUN B)}L BDL BDL i BDL „ BOL 

JUL IPE !PE IPE * IPE m 

AUG BDL BDL flOL . ., • • BDL 

SEP BOL BDL - - BDL * « 

OCT BDL BDL BDL * BDL m w. 

NOV KJL BOL BOL , BOL m Wk 

DEC , US IIS BDL fe lis « ^ 



fAlLf S 
ORINKIiC UATER syiWElLLANa PlOiiAM LAKE HURON UAIEl SUPPLY SYS1EM 1987 



Mmm IRiATMENT PUMI 



ilSTRIBUTlON SYS1EH 



11 Tl 



TfRi 



FES 
MAR 
APR 
HAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

CHLORODIBROMOMETHANE (UG/L 

JAN 
FEB 
HAR 
APR 
HAY 
JUN 
JWL 
AUa 
SEP 
OCT 

mov 



RAU 


llBllfM. 


IREAIEDZ 


SlIEl 






SITE 


2 






SITE 


3 








FIEE FLOU 


STANDI NG 




FKEE 


FLOW 


STANDING 




FREE 


nm 


STANDING 




FREE FlOy 






























BOL 


8.000 


8.000 




.<« 




9.000 




m 




* 




•m 


S.OI 


BDL 


7.000 


10.000 




s. 




9,000 




» 




«.iiii" 




* 




BOL 


8.000 


10.000 




«ii 




. 




m 




. 




■» 




BDL 


9.000 


8.000 




'»! 




i.OiO 




* 




10.000 




M 




BDL 


10.000 


10.900 




,i., 




11,000 




S! 




10.400 




« 




^ 


11 . 000 


11.000 




"» 




11.00Q 




:£ 




. 




S 




BPi 


10.400 


9.700 




... 




. 




■ 




11. J» 




r 




SDL 


10.800 


10.500 




f* 




11.400 




s 




- 




• 




SDL 


8.800 


9.400 APS 




il' 




10.000 




m 




. 




i, 




B§L 


10.000 


9.900 




■ 




10,000 




m 




i.^© 




m 




ISHI 


ISM 


11.100 




m 




M 




. 




9.70© 




. 





DET'N LIMIT ~ 



BDL 


4.000 


3.000 


BDL 


4.000 


4.000 


BOL 


4.0Q0 


3.000 


BDL 


4.000 


4.000 


BOL 


5,000 


4.000 


BOL 


7.000 


4.800 


, 


8.000 


8.000 


BOL 


5.500 


4.700 


BDL 


5.000 


5.100 


SDL 


4.800 


4.400 


SDL 


4.000 


4.000 


!SH 


ISM 


3.800 



GUIDELINE - 350.0 (A1+) 



4.000 
4.000 

3.000 
6.000 
9.000 

5.000 
4.500 
4.100 

I'm, 



3.000 

4.000 
4.800 

5.200 



4.200 
4.000 



3.000 
3.000 



TiBLE 5 
DRINICING MATER SURVeiLLANCE PROGRAM LAKE HURON yATER SUPPLY SfSlEVl 1987 



SITE 
TVPE 

T-CHLOROETHYLENE (UG/L 

JAM 

FEB 

BAR * 

APR 

NAY 

JUN 

JUl 

Aua 

SEP 
OCT 
NOV 
DEC 

BROMOFORM {UO/L ) 

JAM 
FEB 
HAR 
APR 
MAY 
JUH 
JUL 

Aua 

SfiP 
OCT 
MOV 



UATER TREATMENT PLANT 



RAU 



OlSTRIiyTION SYSTEM 



) 

ipil 

BDL 
fiDi. 
BDL 
BOL 
BDi, 

BOL 
BDL 
BOL 
BDL 
iSM 



BDL 
SDL 
BOL 
BDL 
BOL 
801 

BOL 
BDL 
BOL 
BOL 



TREATED1 




TREATED2 


SITE! 








SITE 2 






FREE FLOU 


STANDING 


FREE 


FLOy 


STANDING 




DET 


'N LIHTT = Q 


GUIDELINE = 


10, 


.0 (C2) 




BDL 




^HI. 


s 






« 


m 


BOL 




BDL 


* 






em. 


m 


BDL 




BOL 


m 






BOL 


■« 


BDL 




BDL 


» 






. 


m 


BDL 




BDL 


m 






BDL 


m 


BDL 




BOL 


m 






BDL 


m. 


BDL 




BOL 


m 






BDL 


m 


BDL 




BOL 


* 






m 


m 


. 150 


<T 


BOL 


m 






BDL 


m 


BDL 




BOL 


:f 






BDL 


m 


BDL 




BOL 


a 






BOL 


m 


ISM 




BOL 


i 






ISM 


t 



FREE FLOy 



SITi 3 
STAND I N6 FREE FLOU 



DET'N LIMIT - 



BDL 


:■«*• 


BDL 


HL. 


BOL 


ML: 


BDL 


vm. 


BDL 


im 


BDL 


m 


BDL 


:iOi 


600 <T 


.600 <T 


400 <T 


.400 <I 


200 <T 


.200 <T 


200 <T 


.200 <l 



GUIDELINE = 350.0 (A1+) 



BDL 
BOL 




BOL 




BOL 




BOL 




400 


<T 


200 


<T 


200 


<T 



m 

Ml 



BDL 



BOL 
BDL 



BOL 



BDL 
BOL 



BOL 



BDL 
BDL 



BDL 



.400 <T 



WSLE 5 
DllNKIlQ UATli iURWEILLANCl PROiRAN LAKE lURW UATEl SypPLY SYSTEH 1987 



WATER Tif ATMEINT PLANT 



'SITt 



WPi 






TREATEOI 



IHEATEil 
FREE fim 



OlSTRIBUTION iVSIEM 



SI III 

STANDING 



FREE FLOy 



SITE 2 
STANDI NQ 



FREE FLOU 



SITE 3 
STANDING 



FREE FLOU 



DEC 



ISM 



l« 



TOIL TR I HALOME THANES (UG/L 

JAN 
FEB 
MAR 
APR 

mt 
Am 

JUL 
AUQ 
SEP 
OCT 
NOV 
DEC 



DET'N LIMIT • 



BOL 


21.000 


29.000 


BDL 


24.000 


32.000 


BOL 


23.000 


35.000 


BDL 


26.000 


37.000 


BDL 


32.000 


29.000 


BOL 


39.000 


40.800 


« 


36.000 


38.000 


BDL 


34.000 


32.700 


DDL 


33.400 


33.900 


BOL 


26.800 


31.900 


BDL 


33.100 


38.300 


ISH 


ISH 


37.100 



GUIDELINE - 350.0 (Al) 



30.000 
40.000 

31.000 
40.000 
39.000 

35.200 

37.300 

33.500 

ISM 



30.000 

41 .000 
37.400 

4a.ooo 



28.550 
32.900 



3S.00O 
28.000 



TABLE 6 
DRINKING WATER SURVEILLANCE PROGRAM LAKE HURON WATER SUPPLY SYSTEM 198? 



COUNT OF PARAMETERS MOT FOUND ABOVE THE DETECTION LIMIT 



SCAN 


PARAMETER 


ANALYSED 


DETECTION LIMIT 


GUIDELINE 




CHEMISTRY (LAB) 


CYANIDE 


ii: 


0.001 


.200 


(A1 ) 


MiG/L 


METALS 


ARSENIC 


m. 


0.001 


.050 


CAD 


MG/L 




BERYLLIUM 


m 


0.001 


.0002 


(H) 


MG/L 




CYANIDE 


n 


0.001 


.200 


CAD 


MG/L 




SELENrUM 


•& 


0.001 


.010 


CAD 


MG/L 


CHLOROAROiATICS 


HEXACHLOROBUTADIENE 


53 


1.000 


450. 


CD4) 


NG/L 




1234 T-CHLOROBEIIZENE 


53 


1.000 


10000 


. (I) 


NG/L 




1235 T-CHLOROBEMZENE 


53 


1.000 


10000 


. (I) 


NG/L 




124 TRICHLOROBENZENE 


53 


5.000 


10000 


. CI) 


NG/L 




OCTACHLOROSTYRENE 


53 


1.000 




N/A 


NG/L 




PENTACHLOROBENZENE 


53 


1.000 


74000. 


(D4) 


NG/L 




236 TRICHLOROTOLyENE 


53 


5.000 




N/A 


NG/L 




245 TRICHLOROTOLUENE 


53 


5.000 




N/A 


NG/L 




26A TRICHLOROTOLUENE 


53 


5.00Q 




N/A 


NG/L 


CHLORQPHENOLS 


234 TRICHLOROPHENOL 


6 


50. 




N/A 


NG/L 




2345 T-CHLOROPHENOL 


6 


50. 




N/A 


NG/L 




2356 T-CHLOROPHENOL 


6 


50. 




N/A 


NG/L 




245-TRICHLOROPHENOL 


6 


50. 


2600000(04) 


NG/L 




246- TRICHLOROPHENOL 


6 


50. 


10000. 


(CI) 


NG/L 




PENTACHLORQPHEMOi 


6 


50. 


10000. 


(CD 


NG/L 


'Mi 


PHENANTHRENE 




i 




N/A 


NG/L 




ANTHRACENE 









N/A 


NG/L 




FLUQRANTHENE 







42000 


(D4) 


NG/L 




IPYREHE 









N/A 


NG/L 




BENZO(A)AIITHRACENE 









N/A 


iG/L 




CHRYSENE 









N/A 


NG/L 




DIMETH. 8ENZ(A)ANTHR 









N/A 


NG/L 




BEN20(E)PYRENE 









N/A 


NG/L 




BENZOCJ) FLUORANTHEN 




M/A 




N/A 


NG/L 




BENZOCB) FLUORANTHEN 









iN/A 


MG/L 




PERYLENE 









N/A 


NG/L 




BENZOCK) FLUORANTHEN 




N/A 




N/A 


NG/L 




BENZO (A) PTREME 




Q 


M 


(11) 


MG/L 




BENZO{G,H,I) PERYLEN 









M/A 


MG/L 




DIBENZO(A,H) ANTHRAC 









N/A 


MG/L 




INDENO(1,2,3-C,D) PY 









H/A 


MG/L 




BENZOCB) CHRYSENE 









N/A 


MG/L 




ANTHANTHRENE 




H/A 




M/A 


MG/L 




CORONENE 









M/A 


MG/L 


PESTICIDES & PCS 


ALDRIN 


53 


1.000 


700.0 


<A1) 


NG/L 




BETA BHC 


53 


1.000 


300. 


CG) 


MG/L 




ALPHA CHLORDANE 


53 


2.000 


7000.0 


(AD 


MG/L 




GAMMA CHLORDANE 


53 


2.000 


7000.0 


(AD 


MG/L 




DIELDRIN 


53 


2.000 


700.0 


(AD 


MG/L 




METHOXYCHLOR 


53 


5.000 


100000 


(AD 


MG/L 




THIODAN I 


53 


2.000 


74000. 


(D4) 


NG/L 



TABLE i 

Di INKING UATIR SURVElLLANCi PROGRAM LAICE HURON WATER SUPPLY SYSTEM 1967 



COUNT OF PARAMETERS NOT FOUND ABOVE THE DETECTION LIMIT 



SCAN' 


PARAMETER 


ANALYSED 


DETECTION LIMIT 


GUIDELINE 




PESTICIDES & PCS 


THIOOAN II 


53 


4.000 


74000. CD4> 


NG/L 




ENDRIN 


!1 


4.000 


200.0 CAD 


NG/L 




THIODAN SULPHATE 


m 


4.000 


M/A 


NG/L 




HEPTACHLOR EPOXIDE 


fe 


1.000 


3000.0 CAD 


HG/L 




HEPTACHLOR 


13 


1 .000 


3000.0 CAD 


MG/L 




MIREX 


m 


5.000 


N/A 


NG/L 




OXYCHLORDANE 


51 


2.000 


N/A 


HG/L 




OPDDT 


n 


5.000 


30000. (AD 


MG/L 




PCB 


m 


20.000 


3000. (A2) 


ING/L 




PP-DDD 


m 


5.000 


N/A 


NG/L 




PPDDE 


S3 


1.000 


30000. (AD 


NG/L 




PPDDT 


m 


5.000 


30000, CAD 


MG/L 


, 


ATRATONE 


52 


SO. 


N/A 


MG/L 




ALACHLOR 


S2 


500, 


35000. (D2) 


NG/L 




ETHYLENE DlitOMIDE 


52 





50.0 CO) 


UG/L 




HCB 


53 


1.000 


10.0 (CD 


NG/L 


iPEClFIC PESTICIDES 


TOXAPHENE 


m 


N/A 


5000. (AD 


NG/L 




AMiTRTNE 


m 


50.00 


300000.(03) 


NG/L 


, 


BLADEI 


m 


100.00 


10000. (B3) 


NG/L 




PROMETONE 


m 


50.00 


52500. (D3) 


NG/L 




PROPAZINE 


n 


50.00 


16000. (D2) 


NG/L 




PROMETRYNE 


m 


50.00 


1000. (B3) 


NG/L 




SENCOR 


m 


100.00 


80000. (B2) 


NG/L, 




SIMAZINE 


m 


5.0.00 


10000. (83) 


NG/L 




2,4,5-T 


■§■ 


50.00 


350O0. CD2) 


NG/L 




2,4-D 


i. 


100.00 


100000. CAD 


NG/L 




24DCHLRPHENOXYBUTYRC 


6 


200.00 


18000. (B3) 


NG/L 




2,4-DP 


i 


100.00 


N/A 


NG/L 




DICAMBA 


i^^ 


100.00 


87000, C83) 


NG/L 




PICHLORAH 


i^ 


100.00 


2450000(03) 


NG/L 




SILVEX 


i 


50.00 


10000. CAD 


NG/L 




DIAZINON 


i 


20. 


14000- CAD 


NG/L 




DICHLOROVOS 


» 


20. 


N/A 


NG/L 




DURSBAN 


ii 


20. 


N/A 


NG/L 




ETHI'ON 


* 


20. 


35000. (G) 


NG/L 




GUTHION 


i 


N/A 


N/A 


NG/L 




MALATHION 


i 


20. 


160000. CG> 


NG/L 




MEVINPHOS 


i, 


20. 


N/A 


NG/L 




METHYL PARATHION 


i 


50. 


7000. CB3) 


NG/L 




METHYLTRITHION 


i 


20. 


N/A 


NG/L 




PARATHION 


* 


20. 


35000. CBD 


NG/L 




PHORATE 


i 


20. 


35,0 CD2) 


MG/L 




RELDAM 


# 


20. 


N/A 


NG/L 




RONNEL 


'i. 


20. 


N/A 


NG/L 




AMINOCARB 


i 


N/A 


N/A 


NG/L 




BENOMYL 


# 


N/A 


N/A 


NG/L 




BUX 


« 


2000. 


N/A 


MG/L 




CARBOFURAN 


* 


2000. 


18000. CD3) 


NG/L 




CI PC 


i 


2000. 


350000. CG) 


NG/L 




DIALLATE 


* 


2000. 


30000. CH) 


NG/L 




IPTAM 


* 


2000. 


N/A 


MG/L 



TABLE 6 
DRINICIHG WATER SUiVErLLANCi PROGRAM LAKE HURON WATER SUPPLY SYSTEM 1987 

COUNT OF PARAMETERS NOT FOUND ABOVE THE DETECTION LIMIT 



SCAN 

SPECIFIC PESTICIDES 



VOLATILES 



PARAMETER 

IPC 

PROPOXUR 

SEVIN 

SUTAN 

METOLACHLOR 

P-XILENi 

M-XYLiMi 

0-XYLENE 

DICHLOROMETHANE 

T1,2DICHL0R0ETHYLENE 

111, TRICHLOROETHANE 

1,2 DICHLOROETHANE 

CARBON TETRACHLORIDE 

1.2 DICHLOROPROPANE 
112 TRICHLOROETHANE 
1122 T-CHLOROETHANE 
CHLOROBENZENE 

1,4 DICHLOROBENZENE 

1.3 DICHLOROBENZENE 
1,2 DICHLOROBENZENE 
TRIFLUOROCHLOROTOLUE 
ETHYLENE DIBROMIDE 



AiALYSED DETECTION LIMIT 



GUIDELINE 



6 
6 
6 
6 
S2 

52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 



2000. 

2000. 

200. 

2000. 

i 





N/A 


NG/L 


90000. 


£G) 


NG/L 


70000. 


(A15 


NG/L 


245000, 


.CD3) 


NG/L 


50000. 


(B3) 


NG/L 


620. 


CG) 


UG/L 


620, 


CG) 


OG/L 


620. 


(G) 


UQ/L 


1750. 


(03) 


UG/L 


350. 


(D3) 


UG/L 


200. 


(D1) 


UG/L 


5.0 


(D13 


UG/L 


5.0 


CD1) 


UG/L 


10.0 (G) 


UG/L 


.60 


(D4) 


UG/L 


0.17 


(D4) 


UG/L 


1510. 


<D3) 


UG/L 


75.0 


(Dl) 


UG/L 


130, 


. £G) 


UG/L 


130, 


, CG) 


UG/L 




N/A 


UG/L 


50.0 £G) 


UG/L 



Appendix h 

DRINKING WAflR SURVEILIiMJCE PRQQRjyj 

The Drinking Water Surveillance Program (DWSP) for Ontario 
monitors drinking water quality at municipal water supply 
systems. The DWSP Database Management Systeii providas a 
computerized drinking water quality information system for the 
supplies monitored. The objeGtives of the program are to provide: 
*■ immediate, reliable, current information on drinking 
water quality, 

- a flagging mechanism for * Objective' exceedence, 

- a definition of contaminant levels and trends, 

- a comprehensive background for remedial action, 

- a framework for assessment of new contaminants, 

- and an indication of treatment efficiency of plant 
processes . 

Program 

The DWSP offieially began in April 1986 and is designed to 
eventually include all municipal water supplies in Ontario; 
currently 44 plants are being monitored. Water supply locations 
have been prioritized for surveillance, based primarily on 
criteria such as population density, probability of contamination 
and geographical location. 



An ongQing assessment of future monitoring requirements at each 
location will be made. Monitoring will continue at the initial 
locations at an appropriate level and further locations will be 
phased into the program as resources permit. It is estimated that 
after 4 years of operation, the program will be monitoring 90 
locations. 

A major goal of the program is to collect valid water quality 
data, in context with plant operational characteristics at the 
time of sampling. As soon as sufficient data have been 
accumulated and analysed, both the frequency of sampling and the 
range of parameters may be adjusted accordingly. 

Assessments are earried out at all locations prior to initial 
saittpling in order to acquire complete plant process and 
distribution system details, and to designate ( and retrofit if 
necessary ) all sampling systems and locations. This ensures that 
the sampled water is a reflection of the water itself. 

Samples are taken of the raw ( ambient water ) and the treated 
water at the treatment plant, and of consumer's tap water in the 
distribution system. In order to determine possible effects of 
distribution on water quality, both standing and free flow water 
in old and new sections of the distribution system are sampled. 

Sampling is carried out by operational personnel who have been 
trained in the applicable procedures. 



Comprehensive standardizeci procedures and Field Test kits are 
supplied to sampling personnel. This ensures that samples are 
taken and handled according to standard protocols and that field 
testing will supply reliable data. All field and laboratory 
analyses are carried out using "approved documented procedures". 
Ml laboratory analyses are carried out by the MOE Laboratory 
Services Branch . 

Data Reporting Mechanism 

Ihen the analytical results are transferred from the MOE 
laboratory into th© DWSP system, printouts of the completed 
analyses are sent to the MOE District Officer, the appropriate 
Qperational staff and are also retained by the DWSP co-ordinator. 



DWSP INPUTS AND OUTPUTS 

The DWSP INPUTS and OUTPUTS are illustrated in Fig. 1, 

PROGRAM INPUTS 

PLANT AND DISTRIBUTION SYSTEM DESCRIPTION 

The system description includes plant specific non-analytical 
information acquired through a questionnaire and initial plant 
visit. During the initial assessment of the plant and 
distribution system the questionnaire content is verified and 
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missing information added. It is intended that all data be kept 
currant with, scheduled annual updates. 

The PLANT and DISTRIBUTION SYSTEM DESCRIPTION consists of the 
followingf seven components. 

1. Process component inventory 

All physical and chemical processes that the water is subjected 
to, from the intake pipe to the consumers' tap (where possible), 
are documented. These include: process type, general description 
of physical structures, material types, sizes, and retention time 
for each process within the plant. The processes may be as simple 
as transmission or as complex as carbon adsorption, 

2. Treatment chemicals 

Chemicals used in the treatment processes, their function, 
application point, supplier and brand-name are recorded. The 
chemical dosages applied on the day of sampling are recorded in 
DWSP, 

3. Process control measurements 

Documentation of in-plant monitoring of process parameters 
(turbidity, chlorine residuals, pH, aluminum residuals) including 
methods used, monitoring locations and frequency is contained in 
this section. In-plant monitoring results are generally not 
retained in DWSP but are retained by the Water Treatment Plant. 
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4. Design flow and retention time 

The hydraulic capacity, designed and actual, is noted here. 
Retention tinie (the time that a block of water is retained in 
the plant) is also noted. The maximum, minimum and average flow 
as well as a record of the flow rate on the day of sampling are 
recorded in DWSP. 

5. Distribution system description 

This area includes the storage and transmission characteristics 
of the distribution system after the water leaves the plant. 

6. Sampling system 

Each plant is assessed for its adequacy in terms of sampling of 
bacteriological, organic and inorganic parameters. The prime 
consider at ions in the assessment and design of the sampling 
system ares 

i/ the sample is an accurate representation of the 

actual water condition, eg. raw water has had no 

chem 1 ca 1 treatment ; 
ii/ the water being sampled is not being modified by the 

sampling system; 
111/ the sample tap must be in a clean area of the plant, 

preferably a lab area? 
iv/ the sample lines must be organically inert (no 

plastic, ideally stainless steel) • 



It is imperative that the sampled water be a reflection not of 
the sampling system but of the water itself. 

The sampling system documentation includes: origin of the wateri 
date sampling was initiated; size, length and material type 
(intake, discharge and tap), pump eharacteristies (model, type, 
capacity) and flow rate. 

7. People 

This section contains the names, addresses and phone numbers of 
current plant management and operational staff, distribution 
system management and operational staff. Medical Officer of 
Health and appropriate Ministry of Environment personnel 
associated with the plant, 

FIELD DATA 

The second major input to DWSP is field data. 

Field data is cQllected at the plant and from the distribution 
system sites on the day of sampling. The field data consists of 
general operating conditions and the results of testing for field 
parameters. General operating conditions include chemicals used, 
dosages, flow and retention time on the day of sampling as well 
as monthly maximum, minimum and average flows. Field parameters 
include turbidity, chlorine residuals (free , combined and total), 
temperature arid pH. These parameters are analysed according to 
standardized DWSP protocols to allow for interplant comparison . 
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LABORATORY ANALYTICAL DATA 

The third major input to DWSP is Laboratory Analytical Data. 

Saaples gathered from the raw, treated and distribution sampling 
sites are analyzed for approximately 160 parameters at a 
frequency of two to twelve times per year. Sixty-five percent of 
the parameters are organic. The parameters measured may have 
health or aesthetic implications when present in drinking water. 
Many of the parameters may be used in the treatment process or 
may be treatment by-products. Due to the nature of cartain 
analytical instruments parameters may be measured for in a ''scan" 
producing some results for parameters that are not on the DWSP 
priority list but which may be of interest. The majority of the 
parameters are measured on a routine basis however, those that 
are technically more difficult and/ or costly to analyse for are 
done less frequently. These include Specific Pesticides and 



Although the parameter list is extensive, additional parameters 
with the potential to cause health or aesthetic related problems 
pay be added provided reliable analytical and samplihg methods 

'^J'& JL 3i %^ « 

All laboratory generated data is derived from standardized, 
documented analytical protQcols, The analytical method is an 
integral part of the data and as methods change notation will 
be nade and intercomparison data documented. 
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PARAMETER REFERENCE INFORMATION 

The fourth major input to DWSP is Paramatsr Rafarance Information 

This is a catalogue of information for each substance analysed 
on DWSP. It includes parameter name and aliases, physical and 
chemical properties, basic toxicology, world-ifide health limits, 
traatmant methods and uses. The Parameter Reference Information 
is computarizad and can be accassad through tha Query function 
of the DWSP database. 

An example is shown in fig. 2. 

A written copy (hard irersion} of the Parameter Reference 
Information will be available in the near future and is a new and 
sophisticated enhancement to the DWSP. 

PROGRAM OUTPUTS 

There are four major program outputs, Query, Action Alert, Report 

Generation and the Annual Report, 

QUERY 

All DWSP information is easily accessed through tha Query 
function, therefore anything from addresses of plant personnel 
to complete water quality information for a plant's water supply 
is instantly available. Tha DWSP computer system makes relatively 
complax inguirias manageable. A personal password allowing access 
into the DWSP query mode in all MOE offices is being developed 
by tha DWSP group, 
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1.CTIQN ALERTS 

Drinking Water qiiality in Ontario is ffvaluated against pro^-incial 
objectives as outlined in the publication, Ontario Drinking Water 
Objeotives (ISBN Q-7729-2725-1 revised 1983). This publication 
contains health-related Maximum Acceptable Goncentrations for 
thirty substances. Should the reported level of a substance in 
treated water exceed the Ontario Drinking Water Objective an 
"Action Alert" requiring resampling and confirmation is issued. 
This assures that operational staff, health authorities and the 
public are notified as soon as possible of confirmation of an 
exceedance and remedial action taken. This report supplies a 
history of the occurrence of past exceedences at the plant plus 
a historical summary on the parameter of concern - 

In the absence of Ontario Drinking Water Objectivee, other agency 
guidelines which are documented in the Parameter Reference 
Information may be used. If these guidelines are exceeded the 

results are flagged and evaluated by DWSP personnel. An "Action 
Alart" will be issued if warranted. 

REPORT GENERATION 

Custom reports can be generated from DWSP to meet the needs of 

the regions and to respond to public requests. 

ANNUAL REPORTS 

It is the practice of DWSP to produce an annual report containing 

analytical data along with companion plant information. 
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FIG. 2 
MQE - DRINKING WATER ASSESSMENT PROGRAM (DWSP) 
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DESCRIPTION; NAME: BENZENE 
CAS#: 71432 



MOLECULAR FORMULAE: C^H^ 

DETECTION LIMIT: (FOR METHOD POCODO) 0.05 UG/L 

SYNONYMS: BENZOLE, COAL NAPHTHA, CARBON OIL (27), 

CYCLOHEXATRIENE (41) 
CHARACTERISTICS: COLOURLESS TO LIGHT YELLOW, MOBILE, 
NON-POLAR LIQUID, OF HIGHLY REFRACTIVE NATURE, 
AROMATIC, VAPOURS BURN WITH SMOKING FLAME (30) 
PROPERTIES : 

SOLUBILITY IN WATER: 1780-1800 MG/L AT 25 DEG C (41) 
THRESHOLD ODOUR: NO DATA 

THRESHOLD TASTE: 0.5 MG/L IN WATER (39) 
ENVIRONMENTAL FATE: MAY BIOACCUMUALTE IN LIVING 
ORGANISMS, APPEARS TO BIOACCUMULATE IN ANIMAL 
TISSUES THAT EXHIBIT HIGH LIPID CONTENT OR ARE 
MAJOR METABOLIC SITES (LIVER, BRAIN) , SMALL 
QUANITIES EVAPORATE FROM SOIL OR DEGRADE QUICKLY 
SOURCES: PETROLEUM REFINING , SOLVENT RECOVERY, COAL 
TAR DISTILLATION, FOOD PROCESSING, TANNING. 
USES: PREPERATION OF ETHYL BENZENE USED AS A STYRENE 
MONOMER, DETERGENTS, NYLON, AS INTERMEDIATE IN 

PESTICIDE PRODUCTION, SOLVENT IN RUBBER INDUSTRY, 
DEGREASING Al^D CLEANSING AGENT, GASOLINE. 
TOXICITY: RATING 4 (VERY TOXIC) ; ACUTE - IRRITATES 
MUCOUS MEMBRANES, SYMPTONS INCLUDE RESTLESSNESS, 
CONVULSIONS, DEPRESSION, RESPIRATORY FAILURE; 
CHRONIC - ANEMIA AND LEUKEMIA (45) . 
CARINOGENICITY: HUMAN CARCINOGEN AND MUTAGEN 
REMOVAL: GAC ADSORPTION, PRECIPITATION WITH ALUM 
FOLLOWED BY SEDIMENTATION, COAGULATION AND 
FLOCCULATION, SOLVENT EXTRACTION, OXIDATION (41) . 
MOLECULAR WEIGHT: 78.12 GRAMS 
MELTING POINT: 5.5 DEGREES C (27) 

BOILING POINT: 80.1 DEGREES C (27) 

SPECIFIC GRAVITY: 0.879 AT 20 DEGREES C (27) 
VAPOUR PRESSURE: 100 MM AT 26.1 DEGREES C 

HENRY'S LAW CONSTANT: 0.00555 ATM M3/MOLE 
LOG OCT. /WATER PAR. COEFF: K=l . 1/N=1.6 R=.97 PH=5 . 3 
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Appendix B 



raSF Siyf?LIH@ GUIBSLXlll 



i) RAW and TREATED at PLAMT 



General Ghemistry 



-500 mL clear plastic bottle 
-rinse bottle with sample three 

times and discard water 
-fill to line 



Bacti 



Metals 



Volatiles 
(OPOPUP) 



-250 mL clear glass bottle with 

white seal on cap 
-do not rinse bottle; preservative 

has been added 
-avoid touching bottle neck or 

inside of cap 
-fill to top of red label as marked 

-500 mL clear plastic bottle with 

white lid 
-rinse bottle and cap three times, 

discard 
-fill to line 
-add 10 drops nitric acid 
(Caution: HNO3 is corrosive) 

-250 mL clear glass bottle 
-do not rinse bottle 
-tilt bottle when filling 
-fill bottle completely; there 
shoiild be no air bubbles. 



(OWOC) , (OWTRI) , (OAPAHX) 



-1 liter brown glass bottle per 

scan 
-do not rinse bottle 
-fill to approx. 1" from top 
-when ' special pesticides ' are 
requested three extra bottles per 
sample must be submitted 

-500 mL clear plastic bottle 
-do not rinse bottle 
-fill to approx. 1" from top 
-add 10 drops sodium 
(Caiitions NaOH is corrosive) 



4i" 



Mercury -250 mL clear glass bottle 

-rinse bottle and cap three times, 

discard then fill to top of label 
-add 20 drops each nitric acid and 

potassium dichr ornate 
(Caution: HNO3 and KGrOy corrosive) 

Phenols -250 mL clear glass bottle 

-do not rinse bottle 
-fill to top of label as marked 



Steps 

1* Let cold water tap run for several minutes* 

2, Eecord time in submission sheet. 

3, Record teperature on submission sheet. 

4. Fill up all bottles as per instructions. 

5. Record chlorine residuals (free, combined and total for 
treated water only) , turbidity and pH on submission 
sheet. 
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ii) Distribution Samples (standing water) 



General Chemistry -500 mL clear palstic bottle 

-rinse bottle with sample three 

times and discard 
-fill to line 

Metals -500 mL clear plastic bottle with 

white lid 
-rinse bottle and cap three times, 

discard 
-fill to line 
-add 10 drops nitric acid 
(Caution: HNOj is corrosive) 



s: 



1. Record time on submission sheet. 

2. Place bucket under tap and open cold water. 
3- Fill to predetermined volume, 

4. After mixing the water, record the temperature on the 
submission sheet. 

5. Fill general chemistrY and metals bottles, 

6. Record chlorine residuals (free, combined and total) , 
turbidity and pH on submission sheet. 



ill) Distribu-tion Samples (free flow} 
General Chemistry 



Bacti 



Metals 



Vol at lies 
(PPOPUP) 



OrganiG 
(OWOC) , (OWTRI) 

Cyanide 



Merciiry 



-500 mL clear plastic bottle 
-rinse bottle with sample three 

times and discard water 
-fill to line 

-250 mL clear glass bottle with 

white seal on cap 
•do not rinse bottle; preservative 

has been added 
-avoid touching bottle neck or 

inside of cap 
-fill to top of red label as marked 

-500 mL clear plastic bottle with 

white lid 
-rinse bottle and cap three tiines, 

discard 
-fill to line 
-add 10 drops nitric acid 
(Caution: HNO3 is corrosive) 

-250 mL clear glass bottle 
•do not rinse bottle; preservative 

has been added 
-tilt bottle when filling 
-fill bottle completely; there 
should be no air bubbles 

-1 liter brown glass bottle per 

scan 
-do not rinse bottle: preservative 

has been added 
-fill to approx, i" from top 

-500 mL clear plastie bottle 

-do not rinse bottle: preservative 

has been added 
-fill to approx. 1" from top 
-add 10 drops sodium hydroxide 

(Caution: NaOH is corrosive) 

-250 mL clear glass bottle 
-rinse bottle and cap three times, 
discard then fill to top of label 
-add 20 drops each nitric acid 
and potassium dichromate 
(Caution: HNO3 and KCrOT 
corrosive) 
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steps : 



1. Racord time on submission sheet* 

2. Let cold water flow for ten minutes. 

3. Record temperature on submission sheet. 

4- Fill all bottles as per instructions. 

5. Record chlorine residuals (free, combined and total) , 
tubidity and pH on submission sheet. 
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